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(57) Provided is a method of manufacturing a fishing
line guide which has a guide ring for guiding a fishing line
and is attached to a tubular rod of a fishing rod and has
a light weight. The method of manufacturing a fishing line
guide includes: a step of working a ring support (1300)
that holds and supports a guide ring (1200); and a step
of injection molding an annular attachment portion (1100)
having an inner peripheral surface (1112) fitted with the
outer peripheral surface of a tubular rod (113). The ring
support (1300) is composed of a metallic thin plate. The
ring support (1300) includes a ring holding portion (1310)
holding the guide ring (1200), and a ring supporting por-
tion (1320) integrally formed with the ring holding portion
(1310). The ring supporting portion (1320) is bent at a
first bending angle (BA1) with reference to a first bending
portion (1331) which extends to a lower end of the ring
supporting portion (1320) in a downward direction toward
the tubular rod (113). The attachment portion (1100) is
injection molded from a resin material by using the ring
support (1300) as an insert such that a lower portion of
the ring supporting portion (1320) including a lower por-
tion of the first bending portion (1331) is embedded in
the attachment portion (1100).



EP 3 741 213 A1

2

5

10

15

20

25

30

35

40

45

50

55

Description

TECHNICAL FIELD

[0001] The present disclosure relates to a fishing line
guide which is attached to a fishing rod and guides a
fishing line, and a method of manufacturing the fishing
line guide. Further, the present disclosure relates to an
injection molding apparatus that can be used for manu-
facturing a fishing line guide.

BACKGROUND ART

[0002] To guide a fishing line when casting a fishing
rig or when landing a fish, a fishing line guide is attached
to a tubular rod of a fishing rod. The fishing line guide
has: a guide ring through which a fishing line passes; a
frame holding and supporting the guide ring; and an at-
tachment portion coupled to the frame and attached to a
tubular rod of a fishing rod.
[0003] A movable guide or a sliding guide is used in a
so-called telescopic fishing rod among fishing rods. The
movable guide is fixed to an outer peripheral surface of
a tubular rod of a fishing rod through interference fit. The
movable guide has an annular attachment portion
through which the tubular rod of the fishing rod passes.
The movable guide is movable along the tubular rod in
the state where the tubular rod passes through the at-
tachment portion. The movable guide is fixed to the tu-
bular rod through interference fit between the attachment
portion and the outer peripheral surface of the tubular rod.
[0004] By way of example of the movable guide, Jap-
anese Patent Publication No. 4275457 (patent document
1) and Japanese Utility Model Application Publication No.
1995-7726 (patent document 2) disclose a movable
guide including an annular attachment portion and a me-
tallic frame. The annular attachment portion is fitted with
a tubular rod. The metallic frame has an attachment ring
which supports a guide ring and is fitted with the attach-
ment portion.

PRIOR ART DOCUMENTS

Patent Document

[0005]

Patent document 1: Japanese Patent Publication
No. 4275457
Patent document 2: Japanese Utility Model Applica-
tion Publication No. 1995-7726

SUMMARY OF THE INVENTION

Problem to be solved by the Invention

[0006] To install a movable guide in a telescopic fishing
rod, an annular attachment portion of the movable guide

is slid toward a rear end of the fishing rod. The tubular
rod of the telescopic fishing rod has a tapering shape
whose diameter gradually decreases toward a tip end of
the fishing rod. Thus, the attachment portion may be fixed
to the outer peripheral surface of the tubular rod at a
location where an inner diameter of the attachment por-
tion is equal to an outer diameter of the tubular rod. At
this time, if the attachment portion is strongly pushed
toward the rear end of the fishing rod, then the attachment
portion is slightly deformed and the attachment portion
may be fixed with the outer peripheral surface of the tu-
bular rod through interference fit.
[0007] When a fishing rig is cast or a fish is landed,
various external forces act on the frame coupled to the
attachment portion. For example, if an external force is
applied to the frame in a transverse direction of the fishing
rod, the frame and the attachment portion may be rotated
about the tubular rod. In that event, the movable guide
loses its function of guiding a fishing line. However, the
movable guide, which has the annular attachment portion
and the frame coupled to the attachment portion by the
attachment ring, does not have a sufficient rotation pre-
vention strength that resists the force applied to the frame
in the transverse direction. Therefore, the movable guide
tends to be easily rotated about the tubular rod because
of an impact carelessly applied to the frame by a user or
because of an impact applied to the frame by a rock or
a ground surface at a fishing place. The movable guide
is not designed so as to have a high rotation prevention
strength resisting the rotation about the tubular rod.
[0008] The telescopic fishing rod may be used for fish-
ing on a waterside, a seashore, a seashore rock, etc.
The telescopic fishing rod for seashore rock fishing may
have an overall length of 4.5m to 5.5m, and ten to fifteen
movable guides may be generally attached to such a
telescopic fishing rod. A lightweight fishing rod is advan-
tageous in view of smoothly casting a fishing rig or easily
landing a fish. To this end, the telescopic fishing rod re-
quires lightweight movable guides. However, due to the
metallic frame having the metallic attachment ring, the
movable guide of a prior art does not cope with weight
reduction.
[0009] In the movable guide, since the metallic frame
having the attachment ring, and the attachment portion
made of plastic are manufactured individually, a process
of assembling the attachment ring to the attachment por-
tion should be necessarily performed. When dimensional
mismatch occurs between the attachment ring and the
attachment portion, or when the amount of adhesive ap-
plied between the attachment ring and the attachment
portion is insufficient, such a defect as the frame having
the attachment ring is rotated with respect to the attach-
ment portion is highly likely to occur in the movable guide.
[0010] Further, in the movable guide, a process of
forming the attachment ring to the frame and a process
of assembling the attachment ring to the attachment por-
tion should be necessarily performed. Therefore, the
number of the processes for manufacturing the movable
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guide becomes too many, the movable guide cannot be
efficiently manufactured, and many defects are generat-
ed in the manufactured movable guide.
[0011] The tubular rods of the telescopic fishing rod
have an outer diameter that gradually decrease toward
the tip end of the fishing rod. When a large number of
movable guides are provided in the telescopic fishing rod,
the attachment portions of such movable guides must
have different inner diameters so as to correspond to
various outer diameters of the tubular rods. Thus, in the
movable guides in which the frame and the attachment
portion are coupled to each other through fitting between
the attachment ring of the frame and the attachment por-
tion, many frames having the attachment rings whose
diameters are different from one another should be man-
ufactured, and many dies for working the respective
frames should be used. Therefore, the number of the
dies for working the frames and the cost for the dies are
excessive.
[0012] Disclosed embodiments provide a fishing line
guide and a manufacturing method thereof which solve
at least some of the aforementioned problems of the prior
art.

Means for Solving the Problem

[0013] According to an embodiment, there are provid-
ed a fishing line guide which does not include an attach-
ment ring fitted with an attachment portion and has a light
weight thereby, and a method of manufacturing the
same. According to an embodiment, there are provided
a fishing line guide which reduces the number of manu-
facturing processes, the number of required dies, and
manufacturing cost, and a method of manufacturing the
same. According to an embodiment, there are provided
a fishing line guide having an excellent rotation preven-
tion strength and an excellent bending strength, and a
method of manufacturing the same. According to an em-
bodiment, there are provided a fishing line guide which
has an improved rotation prevention strength and an im-
proved bending strength and is capable of smoothly un-
tangling the line tangle of a fishing line, and a method of
manufacturing the same.
[0014] One aspect of the disclosed embodiments re-
lates to a method of manufacturing a fishing line guide
which has a guide ring for guiding a fishing line and is
attached to a tubular rod of a fishing rod. In an embodi-
ment, the method of manufacturing a fishing line guide
includes: working a ring support that holds and supports
a guide ring; and injection molding an annular attachment
portion having an inner peripheral surface fitted with an
outer peripheral surface of the tubular rod. The ring sup-
port is composed of a metallic thin plate. The ring support
includes a ring holding portion holding the guide ring, and
a ring supporting portion integrally formed with the ring
holding portion. The ring supporting portion is bent at a
first bending angle with reference to a first bending por-
tion which extends to a lower end of the ring supporting

portion in a downward direction toward the tubular rod.
The attachment portion is injection molded from a resin
material by using the ring support as an insert such that
a lower portion of the ring supporting portion including a
lower portion of the first bending portion is embedded in
the attachment portion.
[0015] In an embodiment, the resin material compos-
ing the attachment portion is carbon long fiber reinforced
resin.
[0016] In an embodiment, the working the ring support
includes: forming a through-hole, to which the guide ring
is coupled, in a metal sheet; bending the metal sheet
such that the first bending portion is formed in the metal
sheet; and blanking the ring support from the metal sheet.
[0017] In an embodiment, the ring holding portion of
the ring support is bent at a second bending angle with
respect to the ring supporting portion with reference to
the second bending portion which is a boundary between
the ring holding portion and the ring supporting portion
and is connected to the first bending portion, and which
extends from one lateral end of the ring support to an
opposite lateral end of the ring support and is convex
toward a lower end of the ring support. The bending the
metal sheet includes bending the metal sheet such that
the second bending portion is formed in the metal sheet.
[0018] In an embodiment, the working the ring support
includes, before the bending the metal sheet, forming a
pair of first openings, which are located in the ring sup-
porting portion and are formed to be perforated through
the ring supporting portion symmetrically with respect to
the first bending portion, in the metal sheet. The first
openings are filled with the resin material composing the
attachment portion through the injection molding the at-
tachment portion.
[0019] In an embodiment, the forming the through-hole
includes forming a reinforcing flange, which is fitted with
the guide ring at an inner peripheral surface of the rein-
forcing flange, by making the whole circumference of the
through-hole protrude from the metal sheet.
[0020] In an embodiment, the forming the through-hole
includes forming a plurality of fitting protrusions, which
come into contact with the outer peripheral surface of the
guide ring, in the inner peripheral surface of the reinforc-
ing flange.
[0021] Another aspect of the disclosed embodiments
relates to an injection molding apparatus for use in man-
ufacturing a fishing line guide that includes a ring support
and an annular attachment portion. In an embodiment,
the attachment portion is composed of a hardened resin
material, and has an inner peripheral surface fitted with
an outer peripheral surface of a tubular rod of a fishing
rod. The ring support is composed of a metallic thin plate.
The ring support has a ring holding portion holding a
guide ring for guiding a fishing line, and a ring supporting
portion integrally formed with the ring holding portion.
The ring supporting portion is bent at a first bending angle
with reference to a first bending portion which extends
to an end portion in a downward direction toward the
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tubular rod. The injection molding apparatus according
to an embodiment includes an upper die, a lower die, and
an ejector. The upper die has a first molding cavity formed
to injection mold a portion of the attachment portion. The
lower die has a second molding cavity and an insert seat.
The second molding cavity is formed to injection mold
the remainder portion of the attachment portion. The ring
support is seated on and fixed to the insert seat. The
insert seat is formed to extend from the second molding
cavity such that a portion of the ring supporting portion
including a portion of the first bending portion is inserted
into the second molding cavity. The ejector separates
the injection-molded attachment portion from the lower
die.
[0022] According to an embodiment, the ejector in-
cludes an ejector sleeve, and the ejector sleeve has an
annular ejecting surface that comes into contact with an
annular surface of the injection-molded attachment por-
tion by surface contact.
[0023] A further aspect of the disclosed embodiments
relates to a fishing line guide which is attached to a tubular
rod of a fishing rod and guides a fishing line. In an em-
bodiment, the fishing line guide includes an annular at-
tachment portion attached to the tubular rod, a guide ring
through which a fishing line passes, and a ring support
composed of a metallic thin plate. The attachment portion
is composed of a hardened resin material, and has an
inner peripheral surface fitted with the outer peripheral
surface of the tubular rod. The ring support includes a
ring holding portion having a ring holding hole to which
the guide ring is coupled, and a ring supporting portion
integrally formed with the ring holding portion and par-
tially coupled to the attachment portion. The ring support-
ing portion is bent at a first bending angle with reference
to a first bending portion which extends to a lower end
of the ring supporting portion in a downward direction
toward the tubular rod in the ring supporting portion. The
ring support and the attachment portion are partially cou-
pled to each other through injection molding of the resin
material composing the attachment portion by using the
ring support as an insert such that a lower portion of the
ring supporting portion including a lower portion of the
first bending portion is embedded in the attachment por-
tion.
[0024] In an embodiment, the hardened resin material
includes carbon long fiber reinforced resin.
[0025] In an embodiment, the attachment portion in-
cludes, in the inner peripheral surface thereof, a plurality
serrations arranged in a circumferential direction of the
attachment portion. The serrations have a triangular
cross-sectional shape, and come into close contact with
the outer peripheral surface of the tubular rod.
[0026] In an embodiment, the ring support has a pair
of first openings which are located in the ring supporting
portion inside the attachment portion and are formed to
be perforated through the ring supporting portion sym-
metrically with respect to the first bending portion. The
first openings are filled with the hardened resin material

composing the attachment portion.
[0027] In an embodiment, the attachment portion in-
cludes: an upper rib located at an upper end of the at-
tachment portion and protruding in a radially outward di-
rection; and a pair of lateral ribs located below a center
of the attachment portion and protruding in the radially
outward direction. The upper rib and the pair of lateral
ribs extend to a rear end surface of the attachment portion
in a rearward direction toward a butt of the fishing rod,
and the rear end surface of the attachment portion in-
cludes a rear end surface of the upper rib and rear end
surfaces of the pair of lateral ribs.
[0028] In an embodiment, the upper rib has a width
that widens from the rear end surface of the upper rib
along a frontward direction toward a tip of the fishing rod.
[0029] In an embodiment, the attachment portion in-
cludes: a large outer diameter portion located in a front-
ward direction toward a tip of the fishing rod, wherein the
lower portion of the ring supporting portion is embedded
in the large outer diameter portion; and a small outer
diameter portion located adjacent to the large outer di-
ameter portion and having an outer diameter smaller than
the large outer diameter portion.
[0030] In an embodiment, the ring holding portion is
bent with respect to the ring supporting portion at a sec-
ond bending angle toward a tip of the fishing rod with
reference to a second bending portion which becomes a
boundary between the ring holding portion and the ring
supporting portion and is connected to the first bending
portion. The second bending portion extends from one
lateral end of the ring support to an opposite lateral end
of the ring support and is convex toward the lower end
of the ring supporting portion.
[0031] In an embodiment, lateral end edges of the ring
support include: a pair of first lateral end edges extending
from the attachment portion in an upward direction and
inclined so as to become gradually more away from each
other; a pair of second lateral end edges respectively
extending from the pair of first lateral end edges in the
upward direction at an angle different from an inclination
angle of the pair of first lateral end edges; and a pair of
boundary portions each located between each of the pair
of first lateral end edges and each of the pair of second
lateral end edges. The pair of boundary portions are lo-
cated at both end points of the second bending portion
or above the both end points of the second bending por-
tion respectively.

Effect of the Invention

[0032] According to an embodiment, the ring support
is composed of a metallic thin plate. Such a ring support
and the attachment portion are partially coupled to each
other in such a manner that a portion of the ring support
is embedded in the attachment portion composed of a
hardened resin material, thereby realizing a lightweight
fishing line guide. Further, according to an embodiment,
the attachment portion is injection molded from the resin
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material by using the ring support as an insert such that
a portion of the ring support is embedded in the attach-
ment portion. Thus, the number of the processes for man-
ufacturing the fishing line guide, the number of the dies
for manufacturing the fishing line guide, and manufactur-
ing cost are reduced. Further, according to an embodi-
ment, since the bending portion is provided in the ring
support, the rotation prevention strength and the bending
strength of the fishing line guide are improved. Further,
according to an embodiment, the ring support having the
bending portion can smoothly untangle the line tangle of
a fishing line.

BRIEF DESCRIPTION OF THE DRAWINGS

[0033]

FIG. 1 shows one example of a fishing rod including
a fishing line guide according to an embodiment of
the present disclosure.
FIG. 2 is a perspective view showing a fishing line
guide according to a first embodiment of the present
disclosure.
FIG. 3 is an exploded perspective view of the fishing
line guide shown in FIG. 2.
FIG. 4 is a plan view of the fishing line guide shown
in FIG. 2.
FIG. 5 is a right side view of the fishing line guide
shown in FIG. 2.
FIG. 6 is a sectional view of the fishing line guide
taken along the line 6-6 of FIG. 2.
FIG. 7 is a perspective view showing a ring support
shown in FIG. 3.
FIG. 8 is a sectional view of the ring support taken
along the line 8-8 of FIG. 7.
FIG. 9 is a right side view showing the ring support
shown in FIG. 7.
FIG. 10 is a rear view showing the ring support shown
in FIG. 7.
FIG. 11 is a perspective view showing a fishing line
guide according to a second embodiment of the
present disclosure.
FIG. 12 is a right side view of the fishing line guide
shown in FIG. 11.
FIG. 13 is a rear view of the fishing line guide shown
in FIG. 11.
FIG. 14 is a front view of the fishing line guide shown
in FIG. 11.
FIG. 15 is a perspective view showing a ring support
shown in FIG. 11.
FIG. 16 is a sectional view taken along the line 16-16
of FIG. 11.
FIG. 17 is a perspective view showing a fishing line
guide according to a third embodiment of the present
disclosure.
FIG. 18 is a perspective view showing a ring support
shown in FIG. 17.
FIG. 19 is a right side view of the fishing line guide

shown in FIG. 17.
FIG. 20 is a sectional view taken along the line 20-20
of FIG. 17.
FIG. 21 is a longitudinal sectional view showing a
guide ring and a ring support.
FIG. 22A shows an example where a line tangle of
a fishing line occurs in a fishing line guide according
to an embodiment.
FIG. 22B shows an example where a line tangle of
a fishing line occurs in a fishing line guide according
to an embodiment.
FIG. 22C shows an example where a line tangle of
a fishing line occurs in a fishing line guide according
to an embodiment.
FIG. 22D shows an an example where a line tangle
of a fishing line occurs in a fishing line guide accord-
ing to an embodiment.
FIG. 22E shows an example where a line tangle of
a fishing line occurs in a fishing line guide according
to an embodiment.
FIG. 22F shows an example where a line tangle of
a fishing line occurs in a fishing line guide according
to an embodiment.
FIG. 22G shows an example where the line tangle
of a fishing line is untangled in a fishing line guide
according to an embodiment.
FIG. 22H shows a ring support according to a com-
parative example in which the line tangle cannot be
untangled.
FIG. 23 is a rear view showing a fishing line guide
according to a fourth embodiment of the present dis-
closure.
FIG. 24 is a sectional view taken along the line 24-24
of FIG. 23.
FIG. 25 is a perspective view showing a fishing line
guide according to a fifth embodiment of the present
disclosure.
FIG. 26 is a front view of the fishing line guide shown
in FIG. 25.
FIG. 27 is a front view showing a variation example
of the fishing line guide according to the fifth embod-
iment.
FIG. 28A shows an example where a line tangle oc-
curs in the fishing line guide shown in FIG. 25.
FIG. 28B shows an example where a line tangle oc-
curs in the fishing line guide shown in FIG. 25.
FIG. 28C shows an example where a line tangle oc-
curs in the fishing line guide shown in FIG. 25.
FIG. 28D shows an example where a line tangle oc-
curs in the fishing line guide shown in FIG. 25.
FIG. 28E shows an example where a line tangle oc-
curs in the fishing line guide shown in FIG. 25.
FIG. 28F shows an example where the line tangle is
untangled in the fishing line guide shown in FIG. 25.
FIG. 28G shows an example where the line tangle
is untangled in the fishing line guide shown in FIG.
25.
FIG. 28H shows an example where the line tangle
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is untangled in the fishing line guide shown in FIG.
25.
FIG. 28I shows an example where the line tangle is
untangled in the fishing line guide shown in FIG. 25.
FIG. 28J shows an example where the line tangle is
untangled in the fishing line guide shown in FIG. 25.
FIG. 28K shows a fishing line guide according to a
comparative example in which the line tangle cannot
be untangled.
FIG. 29 is a block diagram showing steps of a method
of manufacturing a fishing line guide according to a
first embodiment of the present disclosure.
FIG. 30A shows a concrete example performed at
the step shown in FIG. 29.
FIG. 30B shows a concrete example performed at
the step shown in FIG. 29.
FIG. 30C shows a concrete example performed at
the step shown in FIG. 29.
FIG. 30D shows a concrete example performed at
the step shown in FIG. 29.
FIG. 30E shows a concrete example performed at
the step shown in FIG. 29.
FIG. 31 is a block diagram showing steps of a method
of manufacturing a fishing line guide according to a
second embodiment of the present disclosure.
FIG. 32A shows a concrete example performed at
the step shown in FIG. 31.
FIG. 32B shows a concrete example performed at
the step shown in FIG. 31.
FIG. 32C shows a concrete example performed at
the step shown in FIG. 31.
FIG. 32D shows a concrete example performed at
the step shown in FIG. 31.
FIG. 32E shows a concrete example performed at
the step shown in FIG. 31.
FIG. 32F shows a concrete example performed at
the step shown in FIG. 31.
FIG. 33 is a block diagram showing steps of a method
of manufacturing a fishing line guide according to a
third embodiment of the present disclosure.
FIG. 34A shows a concrete example performed at
the step shown in FIG. 33.
FIG. 34B shows a concrete example performed at
the step shown in FIG. 33.
FIG. 34C shows a concrete example performed at
the step shown in FIG. 33.
FIG. 34D shows a concrete example performed at
the step shown in FIG. 33.
FIG. 34E shows a concrete example performed at
the step shown in FIG. 33.
FIG. 34F shows a concrete example performed at
the step shown in FIG. 33.
FIG. 34G shows a concrete example performed at
the step shown in FIG. 33.
FIG. 35 is a block diagram showing steps of a method
of manufacturing a fishing line guide according to a
fourth embodiment of the present disclosure.
FIG. 36A shows a concrete example performed at

the step shown in FIG. 35.
FIG. 36B shows a concrete example performed at
the step shown in FIG. 35.
FIG. 36C shows a concrete example performed at
the step shown in FIG. 35.
FIG. 36D shows a concrete example performed at
the step shown in FIG. 35.
FIG. 36E shows a concrete example performed at
the step shown in FIG. 35.
FIG. 36F shows a concrete example performed at
the step shown in FIG. 35.
FIG. 36G shows a concrete example performed at
the step shown in FIG. 35.
FIG. 36H shows a concrete example performed at
the step shown in FIG. 35.
FIG. 36I shows a concrete example performed at the
step shown in FIG. 35.
FIG. 37 schematically shows an injection molding
apparatus for use in manufacturing a fishing line
guide.
FIG. 38 is a plan view showing a lower die shown in
FIG. 37.
FIG. 39 is a perspective view showing a portion of
the lower die shown in FIG. 37.
FIG. 40 is a perspective view showing a core pin and
an ejector sleeve.
FIG. 41 is a perspective view showing the core pin,
the ejector sleeve, and an injection-molded attach-
ment portion.
FIG. 42 illustrates an ejecting operation performed
by the ejector sleeve.

MODES FOR CARRYING OUT THE INVENTION

[0034] Embodiments of the present disclosure are il-
lustrated for the purpose of explaining the technical idea
of the present disclosure. The scope of the rights accord-
ing to the present disclosure is not limited to the embod-
iments presented below or the detailed descriptions of
such embodiments.
[0035] All the technical terms and scientific terms in
the present disclosure include meanings or definitions
that are commonly understood by those of ordinary skill
in the art unless otherwise defined. All terms in the
present disclosure are selected for the purpose of de-
scribing the present disclosure more clearly, and are not
selected to limit the scope of the present disclosure.
[0036] As used in the present disclosure, expressions
such as "comprising", "including", "having", and the like
are to be understood as open-ended terms having the
possibility of encompassing other embodiments, unless
otherwise mentioned in the phrase or sentence contain-
ing such expressions.
[0037] The singular expressions that are described in
the present disclosure may have a plural meaning unless
otherwise stated, which will be also applied to the singular
expressions recited in the claims.
[0038] The expressions, such as "first," "second," etc.,
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which are used in the present disclosure, are used to
separate a plurality of elements, and are not intended to
limit an order or importance of the elements.
[0039] In the present disclosure, the description that
one element is "connected," or "coupled" to another el-
ement should be understood to indicate that one element
may be directly connected, or coupled, to another ele-
ment, or that one element may be connected, or coupled,
to another element via a new element.
[0040] The direction indication term "frontward," "front"
or the like used in the present disclosure means a direc-
tion toward a tip of a fishing rod, while the direction indi-
cation term "rearward, " "rear" or the like means a direc-
tion toward a butt of a fishing rod. Further, the direction
indication term "upward, " "upper" or the like used in the
present disclosure is based on a direction in which a
guide ring is positioned with respect to an attachment
portion, while the direction indication term "downward,"
"lower" or the like means a direction opposite to the up-
ward or upper direction.
[0041] Descriptions are made hereinafter as to the em-
bodiments with reference to the accompanying drawings.
Like reference symbols in the accompanying drawings
denote like or corresponding elements. Further, in the
following descriptions on the embodiments, duplicate de-
scriptions for the same or corresponding elements may
be omitted. However, even if the descriptions of the ele-
ments are omitted, such elements are not intended to be
excluded in any embodiment. Further, the disclosed em-
bodiments of a manufacturing method may include some
or all of the steps shown in the drawings. The steps shown
in the drawings may be sequentially performed. At least
two or more steps among the steps shown in the drawings
may be simultaneously performed. One step among the
steps shown in the drawings may be performed depend-
ing upon another step.
[0042] The embodiments described below and the ex-
amples shown in the drawings relate to a fishing line
guide that has a guide ring for guiding a fishing line and
is attached to a tubular rod of a fishing rod, and to a
method of manufacturing such a fishing line guide, and
to an injection molding apparatus for use in manufactur-
ing such a fishing line guide. The fishing line guides ac-
cording to the embodiments may be manufactured by
one of the embodiments of the manufacturing method
disclosed herein, but the fishing line guides according to
the embodiments are not intended to be necessarily man-
ufactured by one of the disclosed embodiments of the
manufacturing method.
[0043] FIG. 1 shows an example of a fishing rod in-
cluding a fishing line guide according to an embodiment
of the present disclosure. In FIG. 1, an arrow TD indicates
a frontward direction toward a tip 101 of the fishing rod,
while an arrow BD indicates a rearward direction toward
a butt 102 of the fishing rod. The fishing rod 100 shown
in FIG. 1 may be referred to as a telescopic fishing rod
in the art. The fishing rod 100 shown in FIG. 1 may be
used for fishing on a waterside, a seashore, a boat, a

seashore rock, or the like, but the places where the fishing
rod 100 may be used are not limited to the aforemen-
tioned places.
[0044] Referring to FIG. 1, the fishing rod 100 includes
a long cylindrical rod body 110. The rod body 110 serves
as a structure which resists various external forces acting
on the fishing rod 100 and maintains the shape of the
fishing rod 100. The rod body 110 includes a plurality of
tubular rods 111, 112, 113, 114, 115. A plurality of tubular
rods are coupled to one another in such a telescopic man-
ner that one tubular rod is inserted into another tubular
rod located next to said one tubular rod and having an
outer diameter greater than that of said one tubular rod,
thereby constituting the rod body 110. FIG. 1 shows the
extended rod body 110 of the fishing rod 100. The tubular
rod 111, which is located at a rear end of the fishing rod
100 among the tubular rods of the rod body 110, serves
as a base rod which a user can grip. A reel seat 120 is
attached to the tubular rod 111, and a reel (not shown)
for reeling out or winding a fishing line (not shown) is
detachably attached to the reel seat 120.
[0045] The fishing rod 100 includes a plurality of fishing
line guides at the rod body 110. The fishing line guides
guide a fishing line which is reeled out from the reel when
a fishing rig is cast, or which is wound around the reel
when a fish is landed. One or more fishing line guides
according to any one of the embodiments may be used
as the plurality of fishing line guides. One or more fishing
line guides according to any one embodiment may be
attached to one of the tubular rods 111, 112, 113, 114,
115 of the rod body 110.
[0046] As shown in FIG. 1, the tubular rod 113 of the
rod body 110 passes through an annular attachment por-
tion of a fishing line guide 1000, and therefore the fishing
line guide 1000 is attached to the rod body 110. Before
the fishing line guide 1000 is attached to the rod body
110, the fishing line guide 1000 can be slid in a frontward
direction TD or a rearward direction BD along the rod
body 110 at the attachment portion thereof, and can be
rotated about the rod body 110. The tubular rod 113 of
the rod body 110 has a tapering shape whose outer di-
ameter gradually decreases in the frontward direction
TD. Accordingly, as the fishing line guide 1000 is moved
in the rearward direction BD, the attachment portion of
the fishing line guide 1000 is coupled to an outer periph-
eral surface of the tubular rod 113 with interference fit,
and thus the fishing line guide 1000 may be attached to
the rod body 110. The fishing line guide according to the
embodiments may be referred to as a "movable guide"
or a "sliding guide" in the art.
[0047] Reference is made to examples shown in FIGS.
2 to 10 to describe the fishing line guide according to a
first embodiment of the present disclosure. FIG. 2 is a
perspective view showing a fishing line guide according
to the first embodiment. FIG. 3 is an exploded perspective
view of the fishing line guide shown in FIG. 2. FIG. 4 is
a plan view of the fishing line guide shown in FIG. 2. FIG.
5 is a right side view of the fishing line guide shown in
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FIG. 2. FIG. 6 is a sectional view of the fishing line guide
which is taken along the line 6-6 of FIG. 2. FIG. 7 is a
perspective view showing a ring support shown in FIG.
3. FIG. 8 is a sectional view of the ring support which is
taken along the line 8-8 of FIG. 7. FIGS. 9 and 10 are a
right side view and a rear view of the ring support shown
in FIG. 7, respectively.
[0048] Referring to FIG. 2, the fishing line guide 1000
includes: an attachment portion 1100 attached to the rod
body 110 of the fishing rod (specifically, one of the tubular
rods constituting the rod body 110); a guide ring 1200
through which a fishing line 130 passes; and a ring sup-
port 1300 which holds and supports the guide ring 1200
and is partially coupled to the attachment portion 1100.
[0049] In an embodiment, the attachment portion 1100
may be formed through insert injection molding that uses
the ring support 1300 as an insert and uses a resin ma-
terial as an injection material. Therefore, the attachment
portion 1100 is composed of a hardened resin material,
and the ring support 1300 is partially and integrally cou-
pled to the attachment portion 1100. Said hardened resin
material may include a carbon fiber reinforced resin ma-
terial. More specifically, said hardened resin material
may include a carbon long fiber reinforced resin material.
[0050] As shown in FIGS. 2 and 3, the attachment por-
tion 1100 is formed as an annular body having an annular
shape, and one of the tubular rods of the rod body 110
(e.g., the tubular rod 113) can pass through the attach-
ment portion 1100. A bore 1111, through which the tu-
bular rod 113 passes, is perforated through the attach-
ment portion 1100 along a central axis CA1 of the fishing
rod. Therefore, the attachment portion 1100 has an inner
peripheral surface 1112 to which an outer peripheral sur-
face of the tubular rod 113 is fitted, and the inner periph-
eral surface 1112 becomes a surface of the bore 1111.
A diameter of the bore 1111 may be uniform in the front-
ward direction TD or in the rearward direction BD. In the
state where the tubular rod 113 passes through the bore
1111, the attachment portion 1100 can be slid along the
tubular rod 113 and can be rotated about the tubular rod
113. The tubular rod 113 has a tapering shape that be-
comes gradually thinner in the frontward direction TD.
Accordingly, while the attachment portion 1100 is moved
in the rearward direction BD, the attachment portion 1100
can be fitted to the outer peripheral surface of the tubular
rod 113 at a location where the outer diameter of the
tubular rod 113 and the diameter of the inner peripheral
surface 1112 are approximately equal to each other.
Then, if the attachment portion 1100 is moved further in
the rearward direction BD, the attachment portion 1100
is slightly deformed and, at the same time, the attachment
portion 1100 can be firmly fitted and fixed to the tubular
rod 113.
[0051] In an embodiment, as shown in FIGS. 3 and 4,
the attachment portion 1100 has a large outer diameter
portion 1113 and a small outer diameter portion 1114.
The large outer diameter portion is located in the front-
ward direction TD and has a relatively large outer diam-

eter. The small outer diameter portion is located in the
rearward direction BD and has an outer diameter smaller
than that of the large outer diameter portion 1113. The
small outer diameter portion connects with the large outer
diameter portion 1113. A radial thickness of the attach-
ment portion 1100 at the large outer diameter portion
1113 is greater than a radial thickness of the attachment
portion 1100 at the small outer diameter portion 1114.
As shown in FIG. 4, a surface of the large outer diameter
portion 1113 in the frontward direction TD defines an an-
nular front end surface 1115 of the attachment portion
1100, and a surface of the small outer diameter portion
1114 in the rearward direction BD defines an annular rear
end surface 1116 of the attachment portion 1100.
[0052] In an embodiment, as shown in FIG. 3, a cou-
pling portion 1117, which extends throughout a portion
of a circumference of the large outer diameter portion
1113 and protrudes in a radially outward direction, is
formed in the large outer diameter portion 1113. A cou-
pling opening 1118, which is a boundary between the
coupling portion 1117 and the ring support 1300, is
formed in an outer surface of the coupling portion 1117.
A lower portion of the ring support 1300 is embedded in
the coupling portion 1117 of the large outer diameter por-
tion 1113 and therefore the ring support 1300 is partially
coupled to the large outer diameter portion 1113.
[0053] As shown in FIGS. 2 and 3, the guide ring 1200
has an approximately circular ring shape. The fishing line
130 may come into contact with an inner peripheral sur-
face of the guide ring 1200. The guide ring 1200 may be
coupled to the ring support 1300 through fitting and ap-
plication of an adhesive. The guide ring 1200 may be
composed of a ceramic material.
[0054] As shown in FIGS. 2 and 3, the ring support
1300 holds the guide ring 1200 and supports the guide
ring 1200 with respect to the attachment portion 1100.
In an embodiment, the ring support 1300 is composed
of a thin plate that is manufactured from a metallic ma-
terial such as stainless steel, stainless alloy, titanium al-
loy, pure titanium, etc. The ring support 1300 is formed
as the thin plate in which portions constituting the ring
support 1300 are bent or curved with respect to one an-
other by a bending portion formed in the ring support.
Further, the ring support 1300 may be formed by working
a thin metal sheet (such a metal sheet may be referred
to as a blank in the art), which is made of one of the
aforementioned metallic materials, into said thin plate of
the ring support 1300 through press working such as
punching, blanking, or bending.
[0055] In an embodiment, the ring support 1300 com-
prises: a ring holding portion 1310 that holds the guide
ring 1200; and a ring supporting portion 1320 that sup-
ports the guide ring 1200 through the ring holding portion
1310. In the thin plate constituting the ring support 1300,
the ring supporting portion 1320 is integrally formed with
the ring holding portion 1310. As shown in FIGS. 2 and
3, the ring support 1300 is positioned with respect to the
outer peripheral surface of the tubular rod 113 by the
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attachment portion 1100. The ring support 1300 is par-
tially coupled to the attachment portion 1100 in such a
manner that a lower portion of the ring support 1300 is
partially embedded in the attachment portion 1100. For
example, the ring support 1300 is disposed in a molding
die for molding the attachment portion 1100 as an insert
so that the lower portion of the ring supporting portion
1320 is inserted into the molding die, and then the at-
tachment portion 1100 is injection molded from the resin
material composing the attachment portion 1100 (e.g.,
the carbon long fiber reinforced resin material). There-
fore, the ring support 1300 can be partially coupled to
the attachment portion 1100 while the lower portion of
the ring supporting portion 1320 is embedded in the cou-
pling portion 1117 of the attachment portion 1100.
[0056] As shown in FIG. 3, the ring holding portion 1310
has a ring holding hole 1311 to which the guide ring 1200
is coupled. The ring holding hole 1311 is perforated
through the ring holding portion 1310 in a thickness di-
rection of the ring holding portion 1310. The ring holding
hole 1311 has a circular inner peripheral surface so as
to fit with the outer peripheral surface of the guide ring
1200. The guide ring 1200 is fitted, at the outer peripheral
surface thereof, to the inner peripheral surface of the ring
holding hole 1311, and may be coupled to the inner pe-
ripheral surface of the ring holding hole 1311 by point
contact or surface contact. Further, an adhesive for bond-
ing the inner peripheral surface of the ring holding hole
1311 and the outer peripheral surface of the guide ring
1200 may be applied between the inner peripheral sur-
face of the ring holding hole 1311 and the outer peripheral
surface of the guide ring 1200. The ring holding portion
1310 has an approximately annular shape so as to hold
the guide ring 1200 along the whole circumference of the
guide ring 1200 by the ring holding hole 1311.
[0057] As shown in FIG. 3, an upper edge of the ring
holding portion 1310 may have a semicircular shape or
an approximately semicircular shape. When assuming a
width direction WD of the fishing line guide that is per-
pendicular to both the frontward direction TD and an up-
ward direction UD, lateral end edges of the ring holding
portion 1310 in the width direction WD may be parallel
with or almost parallel with each other. Alternatively, the
lateral end edges of the ring holding portion 1310 in the
width direction WD may become close to each other in
the upward direction UD A lower end edge of the ring
holding portion 1310 has a V shape that is convex in a
downward direction LD, and the ring holding portion 1310
is integrally connected to the ring supporting portion 1320
at the lower end edge thereof. Therefore, the ring support
1300 does not include an opening or a cavity between
the ring holding portion 1310 and the ring supporting por-
tion 1320. To correspond to the shape of the lower end
edge of the ring holding portion 1310, an upper end edge
of the ring supporting portion 1320 has a V shape that is
convex in the downward direction LD. The ring supporting
portion 1320 is integrally connected to the ring holding
portion 1310 at the upper end edge thereof.

[0058] As shown in FIGS. 2 and 3, the ring supporting
portion 1320 is embedded in the attachment portion 1100
at the lower portion thereof. Lateral end edges of the ring
supporting portion 1320 in the width direction WD may
become close to each other in the upward direction UD
Alternatively, the lateral end edges of the ring supporting
portion 1320 in the width direction WD may be parallel
with each other. A lower end edge of the ring supporting
portion 1320 has a circular arc shape that is convex in
the upward direction UD As shown in FIG. 4, both lateral
surfaces of the ring supporting portion 1320 in the width
direction WD are parallel with each other, and also are
parallel with the central axis CA1 of the fishing rod. That
is, imaginary extension lines EL, which respectively ex-
tend from the lateral surfaces of the ring supporting por-
tion 1320 in parallel with the lateral surfaces, are parallel
with the central axis CA1.
[0059] In an embodiment, the ring support 1300 has a
first bending portion 1331 that is formed in the ring sup-
porting portion 1320. The first bending portion 1331 is
positioned at a center or approximately the center of the
ring supporting portion 1320 in the width direction WD.
The ring supporting portion 1320 may be bent with ref-
erence to the first bending portion 1331 in a direction
toward the tip of the fishing rod (e.g., the frontward direc-
tion TD) or in a direction toward the butt of the fishing rod
(e.g., the rearward direction BD).
[0060] In this embodiment, the ring supporting portion
1320 is bent with reference to the first bending portion
1331 in the direction toward the tip of the fishing rod (e.g.,
the frontward direction TD). Therefore, as shown in FIG.
3, the ring supporting portion 1320 has a right half portion
1321 and a left half portion 1322 that have a symmetrical
shape. The right half portion 1321 and the left half portion
1322 are integrally formed via the first bending portion
1331, and are inclined in the frontward direction TD so
as to face toward each other.
[0061] As shown in FIGS. 3 and 4, the first bending
portion 1331 extends to a lower end of the ring supporting
portion 1320 in the downward direction LD toward the
tubular rod 113 or passes through the center of the bore
1111, and an upper end of the first bending portion 1331
is positioned outside the coupling portion 1117. Further,
a spacing between both ends of the lower edge of the
ring supporting portion 1320 in the width direction WD is
smaller than the diameter of the bore 1111 of the attach-
ment portion 1100, and the both ends of the lower end
edge of the ring supporting portion 1320 are positioned
in the coupling portion 1117 of the attachment portion
1100.
[0062] In an embodiment, referring to FIGS. 2 and 3,
the lower portion of the ring support 1300, which is em-
bedded in the attachment portion 1100, is the lower por-
tion of the ring supporting portion 1320 including a lower
portion of the first bending portion 1331. Such a lower
portion of the ring support 1300 is embedded in the cou-
pling portion 1117 of the large outer diameter portion
1113.
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[0063] In an embodiment, as shown in FIG. 3, the ring
support 1300 has a second bending portion 1332 that is
a boundary between the ring holding portion 1310 and
the ring supporting portion 1320. The second bending
portion 1332 is connected to the first bending portion
1331 approximately at a center thereof. The ring holding
portion 1310 may be bent with respect to the ring sup-
porting portion 1320 with reference to the second bend-
ing portion 1332 in a direction toward the tip of the fishing
rod (e.g., the frontward direction TD) or in a direction
toward the butt of the fishing rod (e.g., the rearward di-
rection BD). In this embodiment, the ring holding portion
1310 is bent with reference to the second bending portion
1332 in the direction toward the tip of the fishing rod (e.g.,
the frontward direction TD).
[0064] In an embodiment, as shown in FIG. 3, the ring
support 1300 has a pair of first openings 1351 that are
formed in the right half portion 1321 and the left half por-
tion 1322 of the ring supporting portion 1320 respectively.
The first openings 1351 are formed to be perforated
through the ring supporting portion 1320 in the thickness
direction along the central axis CA1 of the fishing rod,
and are formed to be symmetrical with respect to the first
bending portion 1331. Further, the first openings 1351
are located in the ring supporting portion 1320 inside the
coupling portion 1117 of the attachment portion 1100.
During the insert injection molding, the resin material
composing the attachment portion 1100 flows into the
first openings 1351 and is hardened in the first openings
1351. That is, the first openings 1351 are filled with the
hardened resin material of the attachment portion 1100.
Therefore, the coupling structure between the attach-
ment portion 1100 and the ring support 1300 is reinforced
and the strength of the fishing line guide 1000 is im-
proved. Further, the ring support 1300 is prevented from
being rotated with respect to the coupling portion 1117
of the attachment portion 1100 or being separated from
the coupling portion 1117.
[0065] In an embodiment, as shown in FIGS. 3 and 4,
the ring support 1300 has second openings 1352 that
are formed in the right half portion 1321 and the left half
portion 1322 of the ring supporting portion 1320 respec-
tively and are located above the first openings 1351. The
second openings 1352 are formed to be perforated
through the ring supporting portion 1320 in the direction
of the central axis CA1 of the fishing rod (in the thickness
direction). Due to the second openings 1352, the fishing
line guide 1000 can become more lightweight.
[0066] The second openings 1352 are formed sym-
metrically with respect to the first bending portion 1331,
and have an approximately triangular shape. The second
openings 1352 are located in the ring supporting portion
1320 outside the coupling portion 1117 of the attachment
portion 1100. The second openings 1352 are formed only
at a portion of the ring supporting portion 1320 located
outside the coupling portion 1117, and are not formed at
a portion of the ring supporting portion 1320 that is em-
bedded within the coupling portion 1117. The second

openings 1352 are formed not to overlap with an upper
contour line of the coupling portion 1117, thus achieving
the weight reduction of the ring support 1300 in the state
where the coupling strength between the attachment por-
tion 1100 and the ring support 1300 is maintained. Fur-
ther, since each of the second openings 1352 is located
not to overlap with the first bending portion 1331 of the
ring supporting portion 1320, the strength of the ring sup-
porting portion 1320 is not deteriorated. Further, since
the second openings 1352 are located not to overlap with
the second bending portion 1332, the bending portion of
the ring support 1300 formed by the first bending portion
1331 and the second bending portion 1332 is not broken,
and the strength of the ring support 1300 is not deterio-
rated.
[0067] In other embodiment, the ring support 1300 may
not have the first opening 1351 and the second opening
1352, or have only one of the first opening 1351 and the
second opening 1352. For example, only the first opening
1351 may be formed in the ring support 1300, or only the
second opening 1352 may be formed in the ring support
1300.
[0068] As shown in FIGS. 5 and 6, in an embodiment,
the ring support 1300 is tilted in the frontward direction
TD at a tilt angle TA with respect to a vertical line HL that
is perpendicular to the central axis CA1 of the fishing rod
or a central axis CA2 of the attachment portion 1100.
[0069] The fishing line guide according to an embodi-
ment has an improved bending strength of the ring sup-
port 1300, an improved rotation prevention strength of
the ring support 1300, and an improved attachment
strength of the ring support 1300. The bent shape of the
ring support 1300 made by the above-described first and
second bending portions may be related to such im-
proved strengths. The aforesaid features of the fishing
line guide according to an embodiment are described
with reference to FIGS. 7 to 10.
[0070] The first bending portion and the second bend-
ing portion are merely shown in a shape of a simple line
in FIGS. 7 to 10. In the embodiments of the fishing line
guide, the first bending portion 1331 and the second
bending portion 1332 may include portions that are
curved at a certain curvature in the metallic thin plate
composing the ring support 1300. To provide the ring
support 1300 with strength-reinforced structure using the
bent shape, the first bending portion 1331 and the second
bending portion 1332 may have various widths. In an
embodiment, on a front surface 1323 and a rear surface
1324 of the ring support 1300, the first bending portion
1331 may appear as one of the following shapes: a thin
line, a narrow surface, a narrow curved surface, and a
relatively wide curved surface. Further, when the cross-
section of the ring support 1300 is taken, the first bending
portion 1331 may appear as a circular arc shape that is
convex in the rearward direction BD on the front surface
1323 and the rear surface 1324 of the ring support 1300.
The second bending portion 1332 may appear as a thin
line shape or a narrow surface shape on the front surface
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1323 and the rear surface 1324 of the ring support 1300.
When the longitudinal section of the ring support 1300 is
taken, the second bending portion 1332 may appear as
a circular arc shape that is convex in the rearward direc-
tion BD on the front surface 1323 and the rear surface
1324 of the ring support 1300.
[0071] As shown in FIG. 7, the ring support 1300 has
the first bending portion 1331 which is formed in the ring
supporting portion 1320 and divides the ring supporting
portion 1320 into the right half portion 1321 and the left
half portion 1322. The first bending portion 1331 extends
in the ring support 1300 to the lower end of the ring sup-
porting portion 1320 in the downward direction LD toward
the central axis CA1 of the fishing rod (or in the downward
direction toward the tubular rod to which the fishing line
guide is attached). Further, the first bending portion 1331
extends from the central axis CA1 of the fishing rod ap-
proximately in the upward direction UD and meets the
center of the second bending portion 1332. In an embod-
iment, as shown in FIG. 8, the ring supporting portion
1320 is bent at a first bending angle BA1 with reference
to the first bending portion 1331 in the direction toward
the tip of the fishing rod (the frontward direction TD).
[0072] As shown in FIG. 7, the ring support 1300 has
the second bending portion 1332 which is a boundary
between the ring holding portion 1310 and the ring sup-
porting portion 1320 and through which the ring holding
portion 1310 is bent. The second bending portion 1332
extends from one lateral end of the ring support 1300 to
an opposite lateral end of the ring support 1300, and is
convex toward the lower end of the ring support 1300
(the lower end of the ring supporting portion 1320). The
ring holding portion 1310 and the ring supporting portion
1320 have a common edge. Therefore, in the ring support
1300, both the lower end edge of the ring holding portion
1310 and the upper end edge of the ring supporting por-
tion 1320 form the second bending portion 1332. In an
embodiment, the second bending portion 1332 has a V
shape convex in the downward direction LD, and is con-
nected to the upper end of the first bending portion 1331.
Further, when the ring support 1300 is viewed from a
lateral side, the second bending portion 1332 is inclined
in an oblique direction between the frontward direction
TD and the upward direction UD In some embodiment,
the second bending portion 1332 may have a circular arc
shape that is convex in the downward direction LD.
[0073] As shown in FIG. 7, the second bending portion
1332 includes a pair of linear bending portions 1333,
1334 that extend from a connection point between the
first bending portion 1331 and the second bending por-
tion 1332 (a center point P1 of the second bending portion
1332 shown in FIG. 10) at an obtuse angle with respect
to the first bending portion 1331. As shown in FIG. 9, the
ring holding portion 1310 is bent with reference to the
second bending portion 1332 at a second bending angle
BA2 with respect to the ring supporting portion 1320 in
the direction toward the tip of the fishing rod (e.g., the
frontward direction TD).

[0074] In an embodiment, as shown in FIG. 7, the first
bending portion 1331 and the second bending portion
1332, which meet each other, form a Y shape, therefore
forming a Y-shaped bending portion in the ring support
1300. Accordingly, the ring support 1300 may be formed
by press-working the above-described metal sheet
(blank) along the first bending portion 1331 and the sec-
ond bending portion 1332. Specifically, the ring support
may be formed through bending working the metal sheet
(blank), that is, forming the first and second bending por-
tions 1331, 1332 in the metal sheet, then bending the
ring supporting portion 1320 at the first bending angle
BA1 with reference to the first bending portion 1331, and
thereafter bending the ring holding portion 1310 at the
second bending angle BA2 with reference to the second
bending portion 1332. Therefore, the ring support 1300
is formed as a metallic thin plate in which the ring holding
portion 1310, the right half portion 1321 of the ring sup-
porting portion 1320 and the left half portion 1322 of the
ring supporting portion 1320 are bent toward one anoth-
er. Further, in such a metallic thin plate, the ring holding
portion 1310, the right half portion 1321 of the ring sup-
porting portion 1320, and the left half portion 1322 of the
ring supporting portion 1320 are integrally formed via the
first and second bending portions 1331, 1332 that make
the Y-shaped bending portion. And, in such a metallic
thin plate, the ring holding portion, the right half portion
of the ring supporting portion, and the left half portion of
the ring supporting portion are bent toward one another
by the first and second bending portions 1331, 1332.
[0075] Further, the above-described press-working for
the metal sheet may be performed until the metal material
composing the metal sheet is work-hardened. Therefore,
as shown in FIG. 7, the ring support 1300 includes work-
hardened portions 1341, 1342 which said metal material
creates by being work-hardened by said press-working.
The work-hardened portions 1341, 1342 have a shape
corresponding to the Y shape of the first and second
bending portions 1331, 1332. The work-hardened por-
tions 1341, 1342 are formed within the ring support 1300
along the first bending portion 1331 and the second bend-
ing portion 1332. The work-hardened portions 1341,
1342 have a yield point higher than that of the ring holding
portion 1310 and the ring supporting portion 1320 of the
ring support 1300. Thus, it is difficult for the ring support
1300 to be plastically deformed at the first and second
bending portions 1331, 1332 at which the work-hardened
portions 1341, 1342 are created. Accordingly, due to the
Y-shaped bending portion made by the first and second
bending portions 1331, 1332, the ring support 1300 has
a strong resistance against external forces applied to the
ring support 1300, and the strength of the ring support
1300 can be reinforced.
[0076] As shown in FIG. 8, the ring supporting portion
1320 is bent with reference to the first bending portion
1331 at the first bending angle BA1 in the frontward di-
rection TD. The first bending angle BA1 may be an obtuse
angle of 120 degrees to 170 degrees. When the first
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bending angle BA1 is an obtuse angle, a crosswind-re-
ceiving area of the ring supporting portion 1320 can be
decreased, and the bending of the fishing rod, which is
caused due to a strong crosswind drag force, can be
reduced. When the first bending angle BA1 is 120 de-
grees or more, the influence of a crosswind drag force
on the ring supporting portion 1320 can be effectively
reduced in the event of a strong crosswind. Further, when
the first bending angle BA1 is 120 degrees or more, the
area of the ring holding portion 1310, which is bent with
respect to the ring supporting portion 1320, can be suf-
ficiently secured in a simple shape. In case where the
first bending angle BA1 exceeds 170 degrees, the work-
hardening caused by compression may not occur in the
first bending portion 1331 during bending the ring sup-
porting portion 1320 with reference to the first bending
portion 1331. In such a case, if an external force, which
rotates the ring support 1300 about the tubular rod of the
fishing rod, acts on the ring support 1300, the bent ring
supporting portion 1320 tends to deform into a straight
line shape in a vector direction of the external force, and
therefore the ring support 1300 may be separated from
the attachment portion 1100.
[0077] As shown in FIG. 8, a distance BT (the thickness
of the bent ring supporting portion) between a front end
of the ring supporting portion 1320 (a lateral end edge of
the ring supporting portion 1320) and a rear end of the
ring supporting portion 1320 (the first bending portion
1331 on the rear surface 1324) may be 0.5mm to 3mm
along the central axis CA1. The attachment portion com-
posed of a resin material tends to elastically deform, and
may bend or deform because of little stress. In case
where the distance BT is less than 0.5mm, when an ex-
ternal force is applied to the ring support 1300 in a direc-
tion of rotating the ring support 1300 about the central
axis CA1 of the fishing rod (see arrows F1 in FIGS. 4 and
7), the coupling opening 1118 is pushed by the ring sup-
porting portion 1320 and the surface of the coupling open-
ing 1118 may be deformed. Then, a necessary reaction
force does not act on the ring support 1300, and therefore
the ring supporting portion 1320 may climb over the cou-
pling opening 1118 and then be moved therefrom. In case
where the distance BT exceeds 3mm, the ring support
1300 may become excessively bigger, and the weight
reduction of the fishing line guide cannot be achieved.
Further, a portion of the ring supporting portion 1320,
which protrudes from the attachment portion 1100, may
be severely influenced by a crosswind, thereby signifi-
cantly deteriorating a heavy holding feeling of the fishing
rod.
[0078] As shown in FIG. 9, the ring holding portion 1310
is bent with respect to the ring supporting portion 1320
with reference to the second bending portion 1332 at the
second bending angle BA2 in the frontward direction TD.
The ring holding portion 1310 is inclined with respect to
the ring supporting portion 1320 at the second bending
angle BA2 toward the tip of the fishing rod 100 (in the
frontward direction TD). The second bending angle BA2

may be 15 degrees to 20 degrees in order to improve the
bending strength of the ring support 1300 and smoothly
untangle a line tangle.
[0079] By a user or an external impact, an external
force F1 (see FIGS. 4 and 7), which rotates the ring sup-
port 1300 about the tubular rod 113 (about the central
axis CA1 of the fishing rod), may be repeatedly applied
to the ring support 1300. However, due to the Y-shaped
bending portion of the ring support 1300, the ring support
1300 has an improved rotation prevention strength that
resists the external force F1 applied to the tubular rod
113 in a transverse direction.
[0080] Referring to FIGS. 8 and 9, the ring supporting
portion 1320 is bent with reference to the first bending
portion 1331 at the first bending angle BA1 in the front-
ward direction TD toward the tip of the fishing rod. There-
fore, the right half portion 1321 and the left half portion
1322 of the ring supporting portion 1320 are located ob-
liquely at an acute angle with respect to the central axis
CA1 with reference to the first bending portion 1331 and
face toward each other. The ring holding portion 1310 is
integrally formed with the ring supporting portion 1320,
and is flat. The ring holding portion 1310 is bent with
reference to the second bending portion 1332 at the sec-
ond bending angle BA2 in the frontward direction TD to-
ward the tip of the fishing rod. That is, the ring holding
portion 1310 is angularly bent from the ring supporting
portion 1320 through the second bending portion 1332.
The lower end edge of the ring holding portion 1310 and
the upper end edge of the ring supporting portion 1320
are formed as the V-shaped second bending portion
1332. With regard to the V shape of the second bending
portion 1332, the linear bending portions 1333, 1334 of
the second bending portion 1332 are inclined from the
upper end of the first bending portion 1331 toward the
upper end of the ring support 1300. That is, the respective
upper end edges of the right half portion 1321 and the
left half portion 1322 of the ring supporting portion 1320
are inclined in the width direction WD from the center of
the ring support 1300 toward the upper end of the ring
support 1300. The flat ring holding portion 1310 is con-
nected to the respective upper end edges of the right half
portion 1321 and the left half portion 1322 via the second
bending portion 1332. As such, the ring support 1300 is
provided with the Y-shaped bending portion that is
formed by the first bending portion 1331 and the second
bending portion 1332. Further, the Y-shaped work-hard-
ened portions 1341, 1342 are formed within the ring sup-
port 1300 along the Y-shaped bending portion.
[0081] Therefore, although the external force F1 is ap-
plied to the ring support 1300, the ring support 1300
strongly resists against being deformed, bent or twisted
in a direction in which the right half portion 1321 and the
left half portion 1322 of the ring supporting portion 1320
are opened or closed. Further, since the ring support
1300 strongly resists the external force F1 due to the Y-
shaped bending portion, the ring support 1300 has an
improved rotation prevention strength. Accordingly, the
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ring supporting portion 1320 is prevented from expanding
the coupling opening 1118 of the attachment portion
1100, being rotated about the attachment portion 1100
while climbing over the coupling opening 1118 of the at-
tachment portion 1100, or being separated from the cou-
pling portion 1117 of the attachment portion 1100.
[0082] An external force F2 (see FIGS. 5 and 7) may
be applied to the ring support 1300 in the frontward di-
rection TD toward the tip of the fishing rod or in the rear-
ward direction BD toward the butt of the fishing rod. For
example, the external force F2 may be applied to the ring
support 1300 due to a fishing line during fishing or due
to an external impact. However, the ring support 1300
has an improved bending strength that resists the exter-
nal force F2. Due to the Y-shaped bending portion of the
ring support 1300, the ring holding portion 1310 is pre-
vented from being deformed or bent in a direction of the
external force F2, or the right half portion 1321 and the
left half portion 1322 of the ring supporting portion 1320
are prevented from being opened or bent in the direction
of the external force F2. As such, the ring support 1300
has an improved bending strength that resists the exter-
nal force F2.
[0083] To improve the bending strength and smoothly
untangle the line tangle, each portion of the ring support
1300 may be formed in a specific dimensional range.
Referring to FIG. 10, to improve the bending strength and
smoothly untangle the line tangle, an included angle IA1
in the V shape of the second bending portion 1332 (i.e.,
an included angle between the linear bending portions
1333, 1334) may be 110 degrees to 120 degrees. The
ring supporting portion 1320 may have a tapering shape
such that the lateral end edges of the ring supporting
portion 1320 are inclined toward each other. In such a
case, to improve the bending strength and smoothly un-
tangle the line tangle, an included angle IA2, which the
lateral end edges of the ring supporting portion 1320
form, may have an angle of more than zero degree and
less than or equal to 30 degrees. Further, the center point
P1 of the second bending portion 1332 is located below
both end points P2 of the second bending portion 1332,
and a lowermost end point P3 of the ring holding hole
1311 is located below the both end points P2 of the sec-
ond bending portion 1332, thereby contributing to the
smooth untangling of the line tangle.
[0084] When the ring support 1300 is formed such that
the first bending angle BA1, the second bending angle
BA2, the included angle IA1 and the included angle IA2
have angle values within the above-described ranges,
the line tangle in the ring support 1300 can be smoothly
untangled. Further, the line tangle in the ring support
1300 can be smoothly untangled due to the above-de-
scribed positional relationship of the center point P1 of
the second bending portion 1332, the both end points P2
of the second bending portion 1332, and the lowermost
end point P3 of the ring holding hole 1311. That is, when
the first bending angle BA1, the second bending angle
BA2, the included angle IA1 and the included angle IA2

are selected to have angle values deviating from the
above-described ranges, or when the ring holding hole
1311 and the second bending portion 1332 are not po-
sitioned with the above-described positional relationship,
the untangling of the line tangle cannot be smoothly per-
formed. By way of example in the ring support 1300 of
an embodiment, the first bending angle BA1 may be set
to 157 degrees, the second bending angle BA2 may be
set to 20 degrees, the included angle IA1 may be set to
120 degrees, and the included angle IA2 may be set to
20 degrees.
[0085] In the above-described embodiments, the ring
support 1300 includes the first bending portion 1331 and
the second bending portion 1332 connected to the first
bending portion. In other embodiment, the ring support
1300 may include only the first bending portion 1331. In
such an embodiment, the ring supporting portion 1320
may be bent with reference to the first bending portion
1331 at the first bending angle BA1 toward the tip of the
fishing rod, and the ring holding portion 1310 may extend
from the ring supporting portion 1320 without being bent.
[0086] In the above-described embodiment, the ring
support 1300, which is composed of the metallic thin
plate, and the attachment portion 1100, which is com-
posed of the hardened resin material, are integrally cou-
pled to each other through the insert injection molding.
Specifically, the ring support 1300 and the attachment
portion 1100 are integrally coupled to each other through
the injection molding in such a manner that the lower
portion of the ring supporting portion 1320 including the
lower portion of the first bending portion 1331 and the
first openings 1351 is embedded in the coupling portion
1117 of the large outer diameter portion 1113. Therefore,
the ring support 1300 is not provided with a connection
part such as an attachment ring that is fitted with the
attachment portion 1100. Accordingly, when compared
with a fishing line guide of a prior art which is configured
such that the frame with the attachment ring formed
therein is coupled to the attachment portion, the fishing
line guide of one embodiment has a remarkably low
weight and can achieve the weight reduction.
[0087] Reference is made to the examples shown in
FIGS. 11 to 16 to describe a fishing line guide according
to a second embodiment of the present disclosure. FIG.
11 is a perspective view showing a fishing line guide ac-
cording to the second embodiment. FIGS. 12 to 14 are
a right side view, a rear view and a front view of the fishing
line guide shown in FIG. 11, respectively. FIG. 15 is a
perspective view of a ring support shown in FIG. 11. FIG.
16 is a sectional view taken along the line 16-16 of FIG.
11. The fishing line guide shown in FIGS. 11 to 16 has a
configuration similar to that of the fishing line guide 1000
of the above-described embodiment. Hereinafter, de-
scriptions are made only as to different configurations.
[0088] As shown in FIG. 11, the guide ring 2200,
through which the fishing line passes, has an oblong
shape that is long upward and downward. Therefore, the
ring holding hole 2311, to which the guide ring 2200 is
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fitted, has an oblong shape to correspond to the shape
of the guide ring 2200. The ring holding portion 1310 is
inclined in the frontward direction TD toward the tip of
the fishing rod. Thus, when the fishing rod is viewed from
the butt of the fishing rod toward the tip of the fishing rod,
the inner peripheral surface of the guide ring 2200 has
an approximately circular shape. Therefore, a sufficient
space for allowing the fishing line to smoothly pass can
be secured in the guide ring 2200.
[0089] As shown in FIG. 11, the attachment portion
1100 of the fishing line guide 2000 includes, at an outer
peripheral surface thereof, three ribs 2120, 2130 that pro-
trude in a radially outward direction. Said three ribs in-
clude an upper rib 2120 and a pair of lateral ribs 2130.
[0090] The upper rib 2120 is located adjacent to the
ring supporting portion 1320 and is located at an upper
end of the attachment portion 1100. The upper rib 2120
is formed throughout the coupling portion 1117 and the
small outer diameter portion 1114. An upper surface
2122 of the upper rib 2120 is inclined toward the central
axis CA1. The upper rib 2120 has a shape that tapers in
the rearward direction BD toward the butt of the fishing
rod. Therefore, the upper rib 2120 has a width that grad-
ually widens from a rear end surface 2121 in the rearward
direction BD along the frontward direction TD toward the
tip of the fishing rod.
[0091] The pair of lateral ribs 2130 are located below
the center of the attachment portion 1100 at a lateral end
of the attachment portion 1100. The pair of lateral ribs
2130 are formed throughout the large outer diameter por-
tion 1113 and the small outer diameter portion 1114. A
width of the lateral ribs 2130 is narrower than the width
of the upper rib 2120. An angle between the upper rib
2120 and the lateral ribs 2130 with respect to the central
axis CA1 may be, but is not limited to, approximately 120
degrees.
[0092] As shown in FIGS. 11 and 12, the upper rib 2120
and the lateral ribs 2130 extend to the rear end surface
1116 of the attachment portion 1100 in the rearward di-
rection BD toward the butt of the fishing rod. Therefore,
the rear end surface 2121 of the upper rib 2120 in the
rearward direction BD and rear end surfaces 2131 of the
lateral ribs 2130 in the rearward direction BD form the
same surface together with the rear end surface 1116 of
the attachment portion 1100. That is, in this embodiment,
the rear end surface 1116 of the attachment portion 1100
in the rearward direction BD includes the rear end surface
2121 of the upper rib 2120 and the rear end surfaces
2131 of the lateral ribs 2130, and the rear end surface
2121 of the upper rib 2120 and the rear end surfaces
2131 of the lateral ribs 2130 form a portion of the rear
end surface 1116 of the attachment portion 1100.
[0093] The upper rib 2120 and the lateral ribs 2130
improve the strength of the attachment portion 1100 in
the circumferential direction of the attachment portion.
The rear end surface 2121 of the upper rib 2120 and the
rear end surfaces 2131 of the lateral ribs 2130 are located
on the same surface as the rear end surface 1116 of the

attachment portion 1100. Thus, cracks created from the
rear end surface 1116 of the attachment portion 1100
and whitening in the rear end surface 1116, which may
occur when the attachment portion 1100 is fitted with the
tubular rod of the rod body 110, can be prevented. That
is, the upper rib 2120 and the lateral ribs 2130 can in-
crease the fitting strength of the attachment portion 1100.
[0094] Due to the presence of the upper rib 2120, when
the attachment portion 1100 is molded, the resin mate-
rials composing the attachment portion 1100 can
smoothly flow in a molding die for molding the attachment
portion 1100, and weld line strength can be reinforced
where the resin materials combine together. For exam-
ple, rib formers, which have shapes corresponding to the
upper rib 2120 and the lateral ribs 2130 and are posi-
tioned to correspond to the positions of the upper rib 2120
and the lateral ribs 2130, may be formed on a molding
surface of the molding die for molding the attachment
portion 1100. With regard to the insert injection molding,
a gate, through which molten carbon long fiber reinforced
resin materials enter the molding die, may be positioned
at a lowermost end of the large outer diameter portion
1113 of the attachment portion 1100. Therefore, the res-
in, which flows in through the gate, is bifurcated into two
flows. Then, the two resin flows may flow to the upper
end of the attachment portion 1100 and then may com-
bine together at the upper end of the attachment portion
1100. The attachment portion 1100 has the large outer
diameter portion 1113 and the small outer diameter por-
tion 1114 having different thicknesses. Thus, the resins,
which pass the large outer diameter portion 1113 and
the small outer diameter portion 1114, have difference
in flow velocity. In addition, time lag occurs in the two
resin flows which reach the upper rib 2120. Thus, the two
resin flows can combine together in the vicinity of the
upper rib 2120 while changing their flow directions. More-
over, due to the above-described shape of the upper rib
2120, the two resin flows can be disturbed and the carbon
long fibers in the resin can be tangled with one another.
Therefore, molding defects such as cracks can be avoid-
ed at the upper end of the attachment portion 1100, and
the attachment portion 1100 can have a high strength at
the weld line of the resins.
[0095] The attachment portion 1100 may have a radial
thickness that is gradually thicker upward from a lower
end of the attachment portion. That is, the radial thickness
of the attachment portion 1100 may be smallest at the
lowermost end of the attachment portion, and may grad-
ually increase upward along the circumferential direction
of the attachment portion 1100. With such thickness con-
figuration of the attachment portion 1100, the carbon long
fiber reinforced resin material may smoothly flow through
a molding space in the molding die, and therefore, the
attachment portion can be molded without a molding de-
fect such as a so-called short shot that appears due to
insufficient volume of the molten resin.
[0096] As shown in FIG. 11, the attachment portion
1100 has a plurality of concave portions 2119 that are
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concave in a circular arc shape in the large outer diameter
portion 1113. When the user fits the attachment portion
1100 with the outer peripheral surface of the tubular rod
of the rod body 110, the concave portions 2119 allows
the user’s finger to be caught thereon.
[0097] Reference is made to the examples shown in
FIGS. 17 to 21 to describe a fishing line guide according
to a third embodiment of the present disclosure. FIG. 17
is a perspective view showing a fishing line guide accord-
ing to the third embodiment. FIG. 18 is a perspective view
showing a ring support shown in FIG. 17. FIG. 19 is a
right side view of the fishing line guide shown in FIG. 17.
FIG. 20 is a sectional view taken along the line 20-20 of
FIG. 17. FIG. 21 is a longitudinal sectional view showing
a guide ring and a ring support. The fishing line guide
shown in FIGS. 17 to 21 has a configuration similar to
that of the fishing line guide 2000 of the above-described
embodiment. Descriptions are made hereinafter only as
to configurations different from that of the fishing line
guide 2000.
[0098] As shown in FIGS. 17 to 21, the fishing line
guide 3000 includes the ring support 1300 having strong-
er strength. The ring support 1300 includes, in the ring
holding portion 1310, a reinforcing flange 3312 as a struc-
ture for improving the strength. The reinforcing flange
3312 has an oblong shape so as to correspond to the
outer shape of the guide ring 2200. The reinforcing flange
3312 protrudes from the ring holding portion 1310 in an
oblique direction between the frontward direction TD and
the downward direction LD. The reinforcing flange 3312
is located in the ring holding portion 1310, and is spaced
from the second bending portion 1332. The reinforcing
flange 3312 is located in the ring holding portion 1310
such that a lowermost end point of the reinforcing flange
is positioned below the both end points of the second
bending portion 1332.
[0099] As shown in FIGS. 18, 20 and 21, the reinforcing
flange 3312 defines the ring holding hole 2311 at an inner
peripheral surface thereof. The inner peripheral surface
of the reinforcing flange 3312 comprises a fitting surface
3313 and a guide surface 3314. The fitting surface 3313
extends in an annular shape, and the guide ring 2200 is
fitted to the fitting surface 3313. The fitting surface 3313
is formed as a flat surface. The reinforcing flange 3312
protrudes perpendicularly from the ring holding portion
1310. The reinforcing flange 3312 may protrude from the
ring holding portion 1310 such that a protruding length
ST of the fitting surface 3313 is smaller than a thickness
RT of the ring holding portion 1310. The guide surface
3314 connects with the fitting surface 3313. The guide
surface 3314 extends in an annular shape along the fitting
surface 3313. The guide surface 3314 is curved with re-
spect to the fitting surface 3313, and is formed as a curved
surface. That is, a diameter of the guide surface 3314
gradually decreases toward the fitting surface 3313. As
shown in FIG. 21, when the guide ring 2200 is fitted to
the reinforcing flange 3312, the guide ring 2200 can be
fitted from the guide surface 3314 to the fitting surface

3313. That is, the outer peripheral surface of the guide
ring 2200 can be fitted to the fitting surface 3313 along
the guide surface 3314. Therefore, when the guide ring
2200 is fitted to the ring holding portion 1310, cracks on
the outer peripheral surface of the guide ring 2200 can
be prevented. Further, when the guide ring 2200 and the
fitting surface 3313 of the reinforcing flange 3312 are
coupled to each other, a space, in which an adhesive
can stay, can be formed between the outer peripheral
surface of the guide ring 2200 and the guide surface 3314
of the reinforcing flange 3312. Thus, a strong bonding
strength may be achieved between the guide ring 2200
and the reinforcing flange 3312.
[0100] The bending strength of the ring support 1300
is improved by the reinforcing flange 3312 formed in the
ring holding portion 1310. The reinforcing flange 3312
may be formed by forming a through-hole, which corre-
sponds to the shape of the ring holding hole 2311, in the
metal sheet for forming the ring support 1300 and then
burring the whole circumference of the through-hole.
[0101] The fishing line guide 3000 of this embodiment
includes not only the above-described Y-shaped bending
portion in the ring support 1300 but also the reinforcing
flange 3312 in the ring holding portion 1310. Thus, the
fishing line guide of this embodiment includes the ring
support 1300 whose bending strength is improved as a
whole.
[0102] In this embodiment, as shown in FIG. 17, the
attachment portion 1100 has, at its inner peripheral sur-
face, a plurality of serrations 3140 that are arranged in a
circumferential direction and extend in the direction of
the central axis CA1 of the fishing rod. A cross-sectional
shape of the serration 3140 has a triangular shape that
is pointed toward the central axis CA1 of the fishing rod.
Therefore, the serrations 3140 come into close contact
with the outer peripheral surface of the tubular rod at their
apex portions of a triangular shape. In this embodiment,
the attachment portion 1100 is composed of a high-
strength resin material (e.g., the carbon long fiber rein-
forced resin). Therefore, the apex portion of the triangular
shape of the serration 3140 has a high strength. Thus,
when the attachment portion 1100 is fitted with the outer
peripheral surface of the tubular rod of rod body, the apex
portion of the serration 3140 is neither collapsed nor
crushed due to a fitting force. That is, due to the high
strength of the attachment portion 1100, the serrations
3140 maintain their initial heights without being col-
lapsed. Since the apex portions of the serrations 3140
are not collapsed, the attachment portion 1100 has a
strong rotation resistance force.
[0103] The fishing line guides according to the above-
described embodiments are configured to smoothly un-
tangle the line tangle of a fishing line in the event of the
line tangle of the fishing line. For example, due to the Y-
shaped bending portion of the ring support, the line tangle
occurring at the fishing line guide can be smoothly un-
tangled. With reference to FIGS. 22A to 22G, descrip-
tions are made as to an example where the line tangle
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of the fishing line occurs and an example where the line
tangle is untangled. In FIGS. 22A to 22G, an arrow F3
indicates a tension which acts on a fishing line when a
fishing rig is cast, an arrow F4 indicates a wind force
which is applied to a fishing line guide when a fishing rig
is cast, and an arrow F5 indicates a force of returning a
fishing line toward a reel.
[0104] Referring to FIG. 22A, in the fishing line 130
reeled out from the reel when casting the fishing rig, a
portion of the fishing line may pass the ring support 1300
due to the wind force F4 or due to a movement of the
fishing rod, and then may make a looped portion 131.
Referring to FIG. 22B, the looped portion 131 before
passing through the guide ring 2200 may cross a portion
132 of the fishing line that is moved toward the tip of the
fishing rod. Referring to FIG. 22C, the looped portion 131
may be moved toward the upper end of the ring support
1300 due to the wind force F4 or due to the movement
of the fishing rod. Referring to FIG. 22D, due to the
change of wind direction or the movement of the fishing
rod, the force F5 of returning the fishing line toward the
reel acts on a portion 133 of the fishing line that does not
enter the guide ring 2200, and then the looped portion
131 may be inserted into between the portion 133 of the
fishing line and the ring support 1300 and then be wound
on the ring support 1300. Referring to FIG. 22E, due to
the returning force F5 and the tension F3 heading toward
the tip of the fishing rod, the looped portion 131 wound
on the ring support 1300 may be pulled and contracted.
Referring to FIG. 22F, the looped portion 131 may be
further contracted by the returning force F5, and the fish-
ing line 130 may be brought into a locked state while
forming a line tangle portion 134 wound in the vicinity of
the first bending portion 1331 of the ring support 1300.
Due to the line tangle portion 134 in the locked state
shown in FIG. 22F, the line tangle of the fishing line may
occur in the fishing line guide.
[0105] However, due to the Y-shaped bending portion
of the ring support 1300, the fishing line guides according
to the embodiments can smoothly untangle the line tan-
gle of the fishing line. In the state where the line tangle
occurs, the tension F3 continues to be applied to the fish-
ing line 130. Referring to FIG. 22G, the line tangle portion
134 in the locked state is smoothly slid toward the upper
end of the ring support 1300 by the tension F3. If the line
tangle portion 134 passes the upper end of the ring sup-
port 1300, then the line tangle portion 134 can be untan-
gled. In this regard, due to the Y-shaped bending portion,
the ring holding portion 1310 is bent with respect to the
ring supporting portion 1320 and the ring supporting por-
tion 1320 is bent toward the tip of the fishing rod. There-
fore, a lower wall surface of the reinforcing flange 3312
and a lower wall surface of the guide ring 2200 are situ-
ated in a concave portion 1325 of the front surface 1323
which is formed by the Y-shaped bending portion. That
is, both a lowermost end point of the reinforcing flange
3312 and a lowermost end point of the guide ring 2200
are located below the both end points in the width direc-

tion of the second bending portion 1332. In addition, due
to the Y-shaped bending portion, the line tangle portion
134 cannot enter the concave portion 1325 and is spaced
from the concave portion 1325. Therefore, the line tangle
portion 134 can be slid toward the upper end of the ring
support 1300 and then be untangled without being caught
by the lower wall surface of the reinforcing flange 3312
or the lower wall surface of the guide ring 2200.
[0106] FIG. 22H shows a ring support according to a
comparative example where the line tangle cannot be
untangled. As shown in FIG. 22H, in the ring support
which does not include the Y-shaped bending portion
according to the embodiments, the line tangle portion
134 is caught by the lower wall surface of the reinforcing
flange or the lower wall surface of the guide ring, and
cannot be moved toward the upper end of the ring sup-
port. Thus, the line tangle cannot be untangled.
[0107] Reference is made to the examples shown in
FIGS. 23 and 24 to describe a fishing line guide according
to a fourth embodiment of the present disclosure. FIG.
23 shows a ring support of a fishing line guide according
to the fourth embodiment, and FIG. 24 is a sectional view
taken along the line 24-24 of FIG. 23.
[0108] In the fishing line guide 4000 of this embodi-
ment, the reinforcing flange 3312 of the ring support 1300
has a plurality of fitting protrusions 4315 formed in the
inner peripheral surface thereof (specifically, the fitting
surface 3313). As shown in FIG. 23, three fitting protru-
sions 4315 may be formed in the fitting surface 3313.
The number of the fitting protrusions 4315 is not limited
to three and may be four or more. The fitting protrusions
4315 protrude from the fitting surface 3313 of the rein-
forcing flange 3312 toward the ring holding hole 2311
with a slight height. The fitting protrusions 4315 may be
formed by cutting the fitting surface 3313 of the reinforc-
ing flange 3312 with a slight depth through shaving work-
ing.
[0109] The guide ring 2200 may be inserted into the
ring holding hole 2311 and may be fitted to the surfaces
of the three fitting protrusions 4315. If the guide ring 2200
is inserted into the ring holding hole 2311, the fitting pro-
trusions 4315 come into contact with the outer peripheral
surface of the guide ring 2200. The ring holding portion
1310 holds the guide ring 2200 at three locations by the
three fitting protrusions 4315 of the reinforcing flange
3312. That is, the ring holding portion 1310 is contacted
with the guide ring 2200 through the three fitting protru-
sions 4315. The outer peripheral surface of the guide ring
2200 does not come into surface contact with the fitting
surface 3313 of the reinforcing flange 3312, but comes
into surface contact or point contact with the fitting pro-
trusions 4315. Further, as shown in FIG. 24, the guide
ring 2200 is fitted with the fitting protrusions 4315 with a
clearance formed between the outer peripheral surface
of the guide ring 2200 and the inner peripheral surface
of the reinforcing flange 3312 (the fitting surface 3313).
Such a clearance is formed due to the fitting protrusions
4315 protruding from the fitting surface 3313, and is ca-
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pable of receiving an adhesive. Due to the structure hold-
ing the guide ring 2200 by fitting at three locations, it is
not necessary to accurately work the guide ring 2200 and
the ring holding hole 2311 so that the dimensions of the
guide ring 2200 and the ring holding hole 2311 allow the
guide ring and the ring holding hole to be fitted with each
other. That is, due to the structure holding the guide ring
2200 by fitting at three locations, a fitting tolerance can
be increased between the guide ring 2200 and the ring
holding hole 2311.
[0110] Reference is made to the examples shown in
FIGS. 25 to 27 to describe a fishing line guide according
to a fifth embodiment of the present disclosure. FIG. 25
is a perspective view showing a fishing line guide accord-
ing to a fifth embodiment of the present disclosure. FIG.
26 is a front view of the fishing line guide shown in FIG.
25. FIG. 27 is a front view showing a variation example
of the fishing line guide according to the fifth embodiment.
[0111] The fishing line guide 5000 according to the fifth
embodiment shown in FIG. 25 has the same configura-
tion as those of the fishing line guides of the above-de-
scribed embodiments, except that the guide ring is larger
than the outer diameter of the tubular rod and the ring
support has a shape becoming gradually narrower to-
ward the attachment portion.
[0112] Referring to FIG. 25, the fishing line guide 5000
includes: an attachment portion 5100 attached to the rod
body 110 of the fishing rod (specifically, one of the tubular
rods constituting the rod body 110); a guide ring 5200
through which the fishing line 130 passes; and a ring
support 5300 that holds and supports the guide ring 5200
and is partially coupled to the attachment portion 5100.
[0113] The guide ring 5200 has an outer diameter larg-
er than that of the tubular rod of the rod body 110. There-
fore, the fishing line guide 5000 may be applied to an
example where the guide ring having an outer diameter
larger than that of the tubular rod is used. The shape and
configuration of the guide ring 5200 may be similar to the
shape and configuration of the guide ring shown in FIGS.
3 and 13.
[0114] The attachment portion 5100 is formed as an
annular body, and one of the tubular rods of the rod body
110 can pass through the attachment portion 5100. In
the state where the tubular rod passes through the at-
tachment portion 5100, the attachment portion 5100 can
slide along the tubular rod and be rotated with respect to
the tubular rod. The tubular rod has a tapering shape that
becomes gradually thinner in the frontward direction TD.
Therefore, the attachment portion 5100 can be fitted with
and fixed to the outer peripheral surface of the tubular
rod by moving the attachment portion 5100 in the rear-
ward direction BD.
[0115] The attachment portion 5100 is integrally cou-
pled to the ring support 5300 such that a lower portion
of the ring support 5300 is embedded in the attachment
portion 5100. For example, the attachment portion 5100
and the ring support 5300 may be integrally coupled to
each other through injection molding of the resin material

by using the ring support 5300 as an insert such that the
lower portion of the ring support 5300 is embedded in
the attachment portion 5100. The resin material of the
attachment portion 5100 may include, but is not limited
to, the above-described carbon long fiber reinforced resin
material. As another example, the ring support 5300 and
the attachment portion 5100 may be integrally coupled
to each other through a manner of fitting and adhesive
bonding between the lower portion of the ring support
5300 and the attachment portion 5100 such that the lower
portion of the ring support 5300 is embedded in the at-
tachment portion 5100.
[0116] The material and working manner of the ring
support 5300 are similar to the material and working man-
ner of the ring support in the above-described embodi-
ments. The ring support 5300 is formed as a metallic thin
plate whose portions constituting the ring support 5300
are bent or curved with respect to one another by bending
portions formed therein.
[0117] The ring support 5300 has a shape that is suit-
able for the guide ring 5200 having an outer diameter
larger than the outer diameter of the tubular rod. To this
end, the ring support 5300 has a shape that becomes
gradually narrower from the guide ring 5200 toward the
attachment portion 5100. That is, portions of the lateral
end edges of the ring support 5300 are formed to become
close to a center of the ring support 5300 in the downward
direction LD toward the attachment portion 5100.
[0118] Referring to FIG. 26, in an embodiment, the ring
support 5300 includes a pair of first lateral end edges
5361, a pair of second lateral end edges 5362, and a pair
of boundary portions 5363. The pair of first lateral end
edges 5361 extend from the attachment portion 5100 in
the upward direction UD, and are inclined so as to be
away from each other in the upward direction. The pair
of second lateral end edges 5362 extend from the pair
of first lateral end edges 5361 in the upward direction UD
respectively. The pair of second lateral end edges 5362
are inclined at an inclination angle different from the in-
clination angle of the pair of first lateral end edges 5361.
Each of the pair of boundary portions 5363 is located
between each of the first lateral end edges 5361 and
each of the second lateral end edges 5362. The boundary
portion 5363 becomes a boundary between the first lat-
eral end edge 5361 and the second lateral end edge
5362. The inclination angle of the first lateral end edges
5361 and the inclination angle of the second lateral end
edges 5362 are different with reference to the boundary
portion 5363.
[0119] The pair of first lateral end edges 5361 become
gradually more away from each other from the attach-
ment portion 5100 toward the upper end of the ring sup-
port 5300. The pair of second lateral end edges 5362 are
located in the vicinity of the guide ring 5200. The pair of
second lateral end edges 5362 become gradually closer
to each other toward the upper end of the ring support
5300. The pair of second lateral end edges 5362 are
inclined toward each other at an included angle of more

31 32 



EP 3 741 213 A1

18

5

10

15

20

25

30

35

40

45

50

55

than zero degree and less than or equal to 30 degrees.
As another example, the pair of second lateral end edges
5362 may be parallel with each other without the included
angle. Due to the above-described shapes of the lateral
end edges, the ring support 5300 has a shape that be-
comes gradually wider toward the guide ring 5200 and
becomes gradually narrower from the boundary portions
5363. Thus, a width of the ring support 5300 becomes
gradually larger and then gradually smaller in the upward
direction UD, and becomes maximal at the boundary por-
tions 5363.
[0120] Referring to FIGS. 25 and 26, the ring support
5300 includes a ring holding portion 5310 holding the
guide ring 5200, and a ring supporting portion 5320 sup-
porting the guide ring 5200 through the ring holding por-
tion 5310. In the metallic thin plate composing the ring
support 5300, the ring holding portion 5310 and the ring
supporting portion 5320 are integrally formed, and the
ring holding portion 5310 is flat.
[0121] The ring holding portion 5310 has a ring holding
hole 5311 to which the guide ring 5200 is coupled. The
ring holding hole 5311 is perforated through the ring hold-
ing portion 5310 in a thickness direction of the ring holding
portion 5310. The ring holding portion 5310 has an ap-
proximately annular shape to hold the guide ring 5200
along the whole circumference of the guide ring 5200 by
the ring holding hole 5311. The shape of the ring holding
hole 5311 and the coupling between the ring holding hole
5311 and the guide ring 5200 may be similar to the shape
and the coupling which have been described with refer-
ence to the fishing line guide of the above-described first
embodiment.
[0122] The upper edge of the ring holding portion 5310
has a semicircular shape. Both lateral end edges of the
ring holding portion 5310 in the width direction WD may
become gradually away from each other in the downward
direction LD toward the attachment portion 5100. As
shown in FIG. 26, the lateral end edges of the ring holding
portion 5310 are formed as the above-described second
lateral end edges 5362. Therefore, the both lateral end
edges of the ring holding portion 5310 are inclined toward
each other at an included angle IA3 with respect to a
center of the ring holding hole 5311. As another example,
the both lateral end edges of the ring holding portion 5310
may be parallel. As a further example, portions of the
lateral end edges of the ring holding portion 5310 may
be formed as the above-described second lateral end
edges 5362. A lower end edge of the ring holding portion
5310 has a V shape convex in the downward direction
LD, and the ring holding portion 5310 is integrally con-
nected to the ring supporting portion 5320 at the lower
end edge thereof.
[0123] Referring to FIG. 26, the ring supporting portion
5320 has a V-shaped upper end edge that corresponds
to the V-shaped lower end edge of the ring holding portion
5310. Each lateral end edge of the ring supporting portion
5320 in the width direction WD includes the above-de-
scribed first lateral end edge 5361. Therefore, the both

lateral end edges of the ring supporting portion 5320 be-
come gradually closer to each other in the downward
direction LD toward the attachment portion 5100.
[0124] The ring support 5300 has the above-described
first bending portion 1331 in the ring supporting portion
5320. The first bending portion 1331 is located at the
center of the ring supporting portion 5320 in the width
direction WD. The first bending portion 1331 extends to
a lower end of the ring supporting portion 5320 in the
downward direction LD toward the tubular rod of the rod
body 110. The ring supporting portion 5320 is embedded
within the attachment portion 5100 at its lower portion
including the first bending portion 1331.
[0125] The ring supporting portion 5320 is bent with
reference to the first bending portion 1331 at the above-
described first bending angle in the direction toward the
tip of the fishing rod (the frontward direction TD). There-
fore, as shown in FIG. 26, the ring supporting portion
5320 has a right half portion 5321 and a left half portion
5322 that are divided by the first bending portion 1331
and are formed in a symmetrical shape. The right half
portion 5321 and the left half portion 5322 are integrally
formed via the first bending portion 1331, and are inclined
at the above-described first bending angle in the front-
ward direction TD so as to face toward each other.
[0126] The ring support 5300 has the above-described
second bending portion 1332 that is a boundary between
the ring holding portion 5310 and the ring supporting por-
tion 5320. The lower end edge of the ring holding portion
5310 and the upper end edge of the ring supporting por-
tion 5320 form the second bending portion 1332. The
ring holding portion 5310 is bent with reference to the
second bending portion 1332 with respect to the ring sup-
porting portion 5320 at the above-described second
bending angle in the direction toward the tip of the fishing
rod (the frontward direction TD). The second bending
portion 1332 extends from one lateral end of the ring
support 5300 to an opposite lateral end of the ring support
5300. Connection points between the second bending
portion 1332 and the both lateral end edges of the ring
support 5300 become both end points P2 of the second
bending portion. In this embodiment, the pair of boundary
portions 5363 between the first lateral end edges 5361
and the second lateral end edges 5362 are located at
the both end points P2 of the second bending portion
1332 respectively.
[0127] The second bending portion 1332 is convex to-
ward the lower end of the ring support 5300. Referring
to FIGS. 25 and 26, the second bending portion 1332
has a V shape convex in the downward direction LD, and
is connected to the upper end of the first bending portion
1331 at its center point P1. Further, when the ring support
5300 is viewed from a lateral side, the second bending
portion 1332 is inclined in an oblique direction between
the frontward direction TD and the upward direction UD
As shown in FIG. 26, the second bending portion 1332
includes a pair of the linear bending portions 1333, 1334
that extend from the connection point between the first
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bending portion 1331 and the second bending portion
1332 (the center point P1 of the second bending portion
1332) at an obtuse angle with respect to the first bending
portion 1331.
[0128] The first bending portion 1331 and the second
bending portion 1332 meets each other and form a Y
shape, thereby forming the Y-shaped bending portion in
the ring support 5300. Accordingly, the ring support 5300
is formed as a metallic thin plate in which the ring holding
portion 5310, the right half portion 5321 of the ring sup-
porting portion 5320 and the left half portion 5322 of the
ring supporting portion 5320 are bent toward one anoth-
er. Further, in such a metallic thin plate, the ring holding
portion 5310, the right half portion 5321 of the ring sup-
porting portion 5320, and the left half portion 5322 of the
ring supporting portion 5320 are integrally formed via the
first and second bending portions 1331, 1332 forming
the Y-shaped bending portion, and the ring holding por-
tion and the right and left half portions of the ring sup-
porting portion are bent toward one another by the first
and second bending portions 1331, 1332. As such, the
ring support 5300 is provided with the Y-shaped bending
portion that is formed by the first bending portion 1331
and the second bending portion 1332. Further, the
above-described Y-shaped work-hardened portions are
formed within the ring support 5300 along the Y-shaped
bending portion. Thus, the fishing line guide 5000 has an
improved bending strength, an improved rotation preven-
tion strength and an improved attachment strength due
to the above-described Y-shaped bending portion
formed by the first bending portion and the second bend-
ing portion.
[0129] To smoothly untangle the line tangle, each por-
tion of the ring support 5300 may be formed in a specific
dimensional range. Referring to FIG. 26, an included an-
gle between the linear bending portions 1333, 1334 of
the second bending portion 1332 may be the above-de-
scribed included angle IA1. Further, the center point P1
of the second bending portion 1332 is located below the
both end points P2 of the second bending portion 1332,
and the lowermost end point P3 of the ring holding hole
5311 is located below the both end points P2 of the sec-
ond bending portion 1332, thereby contributing to the
smooth untangling of the line tangle. Further, the pair of
boundary portions 5363 of the lateral end edges of the
ring support 5300 are located at the both end points P2
of the second bending portion 1332 respectively, or are
located above the both end points P2 of the second bend-
ing portion 1332 respectively. As shown in FIG. 26, the
pair of boundary portions 5363 of the lateral end edges
of the ring support 5300 may be located at the both end
points P2. When the ring support 5300 is formed such
that the first bending angle BA1, the second bending an-
gle BA2, the included angle IA1 and the included angle
IA3 have the angle values within the above-described
respective ranges, the line tangle in the ring support 5300
can be smoothly untangled. Further, the line tangle in the
ring support 5300 can be smoothly untangled due to the

above-described positional relationship of the center
point P1 of the second bending portion 1332, the both
end points P2 of the second bending portion 1332, the
lowermost end point P3 of the ring holding hole 5311,
and the pair of boundary portions 5363 of the lateral end
edges of the ring support 5300.
[0130] FIG. 27 shows a variation example of the fishing
line guide of the above-described fifth embodiment. Re-
ferring to FIG. 27, the pair of boundary portions 5363 of
the lateral end edges of the ring support 5300 are located
above the both end points P2 of the second bending por-
tion 1332. Therefore, each lateral end edge of the ring
holding portion 5310 includes both the first lateral end
edge 5361 and a portion of the second lateral end edge
5362.
[0131] With reference to FIGS. 28A to 28J, descrip-
tions are made as to examples where the line tangle oc-
curs and is untangled in the fishing line guide of this em-
bodiment. FIGS. 28A to 28J sequentially show the ex-
amples where the line tangle occurs and is then untan-
gled in the fishing line guide shown in FIG. 25. In FIGS.
28A to 28J, an arrow F3 indicates a tension which acts
on a fishing line when a fishing rig is cast, an arrow F4
indicates a wind force which is applied to a fishing line
guide, and an arrow F5 indicates a force of returning a
fishing line toward a reel.
[0132] Referring to FIG. 28A, in the fishing line reeled
out from the reel when casting the fishing rig, a portion
of the fishing line 130 may pass the ring support 5300
due to the wind force F4 or due to a movement of the
fishing rod, and then may make the looped portion 131.
Referring to FIG. 28B, the looped portion 131 before
passing through the guide ring 5200 may cross the por-
tion 132 of the fishing line that is moved toward the tip of
the fishing rod. Referring to FIG. 28C, due to the wind
force F4 or due to the movement of the fishing rod, the
looped portion 131 may pass the upper end of the ring
support 5300 and then be moved toward the lower end
of the ring support 5300. Referring to FIG. 28D, due to
the change of wind direction or due to the movement of
the fishing rod, the force F5 of returning the fishing line
toward the reel acts on the portion 133 of the fishing line
that does not enter the guide ring 5200, and the looped
portion 131 is moved to the lower end of the ring support
5300 and may be wound on the ring support 5300. In this
regard, since the width of the ring support 5300 becomes
gradually narrower toward the lower end of the ring sup-
port 5300 due to the pair of first lateral end edges 5361
of the ring support 5300, the looped portion 131 is moved
to the vicinity of the attachment portion 5100. Therefore,
the line tangle portion 134 is formed at a lateral side of
the ring support 5300, and the fishing line may be brought
into a locked state. Referring to FIG. 28E, the portions
135, 136, 137, 138 of the fishing line may be tightened
to the ring support 5300 due to the tension F3 heading
toward the tip of the fishing rod. Referring to FIG. 28F,
under the situation where the tension F3 continues to
act, the portion 136 of the fishing line is moved greatly
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toward the tip of the fishing rod due to the tension F3,
and the portion 135 of the fishing line is tightened most.
Thus, the portion 135 of the fishing line becomes a ful-
crum, and the portion 137 of the fishing line and the por-
tion 138 of the fishing line may be moved toward the
guide ring 5200 by the tension F3. Referring to FIG. 28G,
under the situation where the tension F3 continues to
act, the portion 137 of the fishing line tangled on the ring
support 5300 may climb over the boundary portion 5363
of the lateral end edge of the ring support 5300, and then
be moved toward the upper end of the ring support 5300.
Next, the portion 138 of the fishing line may climb over
the boundary portion 5363 of the lateral end edge of the
ring support 5300 and then be moved toward the upper
end of the ring support 5300. Referring to FIG. 28H, under
the situation where the tension F3 continues to act, the
looped portion 131 and the line tangle portion 134 may
be moved toward the upper end of the ring support 5300.
Referring to FIGS. 28I and 28J, under the situation where
the tension F3 continues to act, the looped portion 131
slides toward the upper end of the ring support 5300, and
the line tangle portion 134 can be untangled as the looped
portion 131 passes the upper end of the ring support
5300.
[0133] Due to the Y-shaped bending portion of the ring
support 5300, the ring holding portion 5310 is bent with
respect to the ring supporting portion 5320 and the ring
supporting portion 5320 is bent toward the tip of the fish-
ing rod. Thus, a lower wall surface of the guide ring 5200
is located in the vicinity of the concave portion 1325 which
is formed by the Y-shaped bending portion. That is, a
lowermost end point of the guide ring 5200 is located
below the both end points of the second bending portion
1332. In addition, due to the Y-shaped bending portion,
the looped portion 131 cannot enter the concave portion
1325 and is spaced from the concave portion 1325.
Therefore, the looped portion 131 may be smoothly slid
to the upper end of the ring support 5300 without being
caught by the lower wall surface of the guide ring 5200.
Further, since the pair of boundary portions 5363 of the
lateral end edges of the ring support 5300 are located at
or above the both end points of the second bending por-
tion 1332, the portion 137 and the portion 138 of the fish-
ing line shown in FIGS. 28F and 28G can smoothly climb
over the boundary portion 5363 and the looped portion
131 can be smoothly moved to the upper end of the ring
support 5300.
[0134] FIG. 28K shows a fishing line guide according
to a comparative example in which the line tangle cannot
be untangled. In the ring support shown in FIG. 28K, the
boundary portions 5363 of the lateral end edges are lo-
cated below the both end points of the second bending
portion 1332. Therefore, the portion 137 of the fishing
line, which is moved while the portion 135 of the fishing
line becomes a fulcrum, fails to climb over the boundary
portion 5363. If the tension F3 is applied further, the por-
tion 137 of the fishing line and the portion 138 of the
fishing line are tightened. Thus, the looped portion 131

cannot be moved toward the upper end of the ring sup-
port, and therefore the line tangle of fishing line cannot
be untangled.
[0135] Referring to FIGS. 29 to 36I, descriptions are
made as to embodiments of the method of manufacturing
a fishing line. By the manufacturing method according to
the embodiments, the fishing line guide, which has a
guide ring (e.g., the guide rings shown in FIGS. 3 and
11) for guiding a fishing line and is attached to a tubular
rod of a fishing rod (e.g., one of the tubular rods shown
in FIG. 1), may be manufactured. The method of manu-
facturing a fishing line guide according to the embodi-
ments commonly include: a step of working a ring support
composed of a metallic thin plate (e.g., the ring supports
shown in FIGS. 7 and 15); and a step of injection molding
an attachment portion (e.g., the attachment portions
shown in FIGS. 3, 11 and 17) from a resin material by
using the ring support as an insert.
[0136] FIG. 29 is a block diagram showing steps of a
method of manufacturing a fishing line guide according
to a first embodiment of the present disclosure. FIGS.
30A to 30E show concrete examples performed at the
steps shown in FIG. 29.
[0137] Referring to FIG. 29, the method of manufac-
turing a fishing line guide according to the first embodi-
ment includes a step S100 of working a ring support com-
posed of a metallic thin plate, and a step S200 of injection
molding an attachment portion from a resin material by
using the ring support as an insert. The ring support is
worked through the step S100, and the ring support in-
cludes, at least, a ring holding portion holding the guide
ring, a ring supporting portion integrally formed with the
ring holding portion, and a first bending portion bending
the ring supporting portion. The attachment portion is in-
jection molded through the step S200, and the attach-
ment portion has an inner peripheral surface (e.g., the
inner peripheral surfaces of the attachment portions
shown in FIGS. 3, 11, and 17) fitted with the outer pe-
ripheral surface of the tubular rod. The attachment por-
tion is molded by hardening the resin material injected in
the injection molding step. The resin material composing
the attachment portion may be carbon fiber reinforced
resin. More specifically, the resin material composing the
attachment portion may be carbon long fiber reinforced
resin.
[0138] The carbon long fiber reinforced resin material
has an impact strength that is 3 to 5 times higher than
that of a carbon short fiber reinforced resin material. The
carbon long fiber reinforced resin material has a high
rigidity due to a high fiber-mixed amount, and has an
excellent creep property at high temperature. The carbon
long fiber reinforced resin material has a high elasticity
retention rate at high temperature, and has an excellent
impact retention rate at low temperature. The carbon long
fiber reinforced resin material has a high dimensional sta-
bility due to a small bending deformation, a small tensile
deformation and a low linear expansion coefficient, and
has an excellent wear resistance.
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[0139] In an embodiment, the carbon long fiber rein-
forced resin material has a tensile strength of 270Mpa,
a bending strength of 340Mpa, a bending elastic modulus
of 17000Mpa, a Charpy notched impact strength of
22KJ/m2, a deflection temperature under load of 178°C,
and a density of 1.16g/cm3. The carbon long fiber may
have a length of about 7mm and a cylindrical shape. The
content of carbon in the carbon long fiber reinforced resin
material may be about 30%. The resin in the carbon long
fiber reinforced resin material may be nylon resin.
[0140] Referring to FIG. 29, in an embodiment, the step
S100 of working the ring support may include: a step
S110 of forming a through-hole, to which the guide ring
is coupled, in a metal sheet; a step S130 of bending the
metal sheet such that a first bending portion is formed in
the metal sheet; and a step S140 of blanking the ring
support from the metal sheet.
[0141] Referring to FIGS. 29 and 30A, in the step S110,
the metal sheet 200 of a rectangular flat plate is prepared,
and the through hole 211 is formed in the metal sheet
200. The metal sheet 200 may be composed of a metallic
material such as stainless steel, stainless alloy, titanium
alloy, or pure titanium. In this embodiment, the metal
sheet 200 is composed of a metallic material of pure ti-
tanium. Forming the through-hole 211 may be performed
through punching or drilling. The through-hole 211 may
become the ring holding hole shown in FIG. 3, and the
guide ring shown in FIG. 3 may be coupled to the through-
hole 211.
[0142] Referring to FIGS. 29 and 30B, in the step S130,
the metal sheet 200 is bent such that the first bending
portion 1331 and the second bending portion 1332 are
formed in the metal sheet 200 by press working the metal
sheet 200 by using a press die. Forming the first and
second bending portions 1331, 1332 and bending the
metal sheet 200 are performed by using a press die that
is capable of forming the first bending portion 1331 and
the second bending portion 1332 in the metal sheet 200.
By bending the metal sheet by using the press die, the
first and second bending portions 1331, 1332 are formed
in the metal sheet 200, and at the same time, portions of
the metal sheet 200, which are located along the first
bending portion 1331 and the second bending portion
1332, are bent at the aforementioned first bending angle
BA1 and the aforementioned second bending angle BA2.
The first bending portion 1331 is located adjacent to the
through-hole 211, and extends to a lower end of the metal
sheet 200. The second bending portion 1332 is convex
toward the lower end of the metal sheet 200, and is con-
nected to the first bending portion 1331. The second
bending portion 1332 extends from one lateral end of the
metal sheet 200 to an opposite lateral end of the metal
sheet 200. Further, by bending the metal sheet 200 while
forming the first and second bending portions 1331,
1332, a work-hardened portion corresponding to the
shapes of the first bending portion 1331 and the second
bending portion 1332 (e.g., the work-hardened portion
shown in FIG. 7) is created within in the metal sheet 200.

With regard to the step S130 of bending the metal sheet,
the first bending portion 1331 and the second bending
portion 1332 may be simultaneously formed in the metal
sheet 200. As another example, the first bending portion
1331 may be formed in the metal sheet 200 prior to the
second bending portion 1332, or the second bending por-
tion 1332 may be formed in the metal sheet 200 prior to
the first bending portion 1331.
[0143] Referring to FIGS. 29 and 30C, in the step S140,
the ring support 1300 is formed from the metal sheet 200
which is formed with the first and second bending portions
1331, 1332 and is bent by the first and second bending
portions. Forming the ring support 1300 from the metal
sheet 200 may be performed through blanking using a
press die. The ring support 1300 obtained from the metal
sheet 200 is formed as a metallic thin plate that has the
ring holding portion 1310 holding the guide ring, and the
ring supporting portion 1320 integrally formed with the
ring holding portion 1310. Further, in the ring support
1300, the ring supporting portion 1320 is bent at the first
bending angle BA1 with reference to the first bending
portion 1331 which extends from the vicinity of the ring
holding hole 1311 to the lower end of the ring supporting
portion 1320. Further, in the ring support 1300, the ring
holding portion 1310 is bent at the second bending angle
BA2 with respect to the ring supporting portion 1320 with
reference to the second bending portion 1332 which ex-
tends from one lateral end of the ring support 1300 to an
opposite lateral end of the ring support 1300 and is con-
vex toward the lower end of the ring support 1300. The
second bending portion 1332 becomes a boundary be-
tween the ring holding portion 1310 and the ring support-
ing portion 1320, and is connected to the first bending
portion 1331 at a middle thereof.
[0144] Next, referring to FIGS. 29 and 30D, in the step
S200, the attachment portion 1100 is injection molded
from the carbon long fiber reinforced resin by using the
ring support 1300 as an insert. When the ring support
1300 is used as an insert for injection molding, a lower
portion of the ring support 1300 is inserted to a molding
cavity for injection molding the attachment portion.
Therefore, the attachment portion 1100 is injection mold-
ed as the lower portion of the ring supporting portion 1320
including a lower portion of the first bending portion 1331
is embedded in the attachment portion 1100. Further, the
ring supporting portion 1320 of the ring support 1300 and
the attachment portion 1100 are partially coupled to each
other.
[0145] As shown in FIG. 29, the method of manufac-
turing a fishing line guide of an embodiment may include,
after the step S200, a step S300 of fitting the guide ring
to the ring holding hole. By fitting the guide ring 1200
shown in FIG. 3 to the ring holding hole 1311, the fishing
line guide, which has the guide ring 1200 for guiding a
fishing line and is attached to the tubular rod of a fishing
rod, may be manufactured.
[0146] In this embodiment, the metal sheet is bent such
that the first bending portion 1331 and the second bend-
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ing portion 1332 are formed in the metal sheet. In some
embodiment, the ring support may include only the first
bending portion. Thus, the above-described step of bend-
ing the metal sheet may include a step of bending the
metal sheet such that only the first bending portion is
formed in the metal sheet. FIG. 30E shows an example
of a metal sheet in which only the first bending portion is
formed. From the metal sheet shown in FIG. 30E, a ring
support, which has only the first bending portion and in
which the ring supporting portion is bent at the first bend-
ing angle with reference to the first bending portion, may
be formed.
[0147] In the fishing line guide of an embodiment in-
cluding the ring support and the attachment portion
shown in FIG. 30D, the ring support 1300 may be com-
posed of pure titanium and the attachment portion 1100
may be composed of the carbon long fiber reinforced
resin material. The specific gravity of pure titanium is
4.51, and the specific gravity of the carbon long fiber re-
inforced resin is 1.16. A fishing line guide of a compara-
tive example may be assumed with regard to the weight
reduction of the fishing line guide of an embodiment. The
fishing line guide of a comparative example may include:
an attachment portion composed of a polyoxymethylen
resin of a specific gravity of 1.39; and a ring support com-
posed of titanium alloy of a specific gravity of 5.03 and
having an attachment ring fitted with the attachment por-
tion. In the fishing line guide of a comparative example,
a ratio of the volume occupied by the ring support to the
total volume may be 23 to 41%. In contrast, in the fishing
line guide of an embodiment, a ratio of the volume occu-
pied by the ring support to the total volume may be 10 to
19%. Further, the fishing line guide of an embodiment
may have a weight of 49 to 70% of the fishing line guide
of a comparative example. As such, the fishing line guide
of an embodiment has a remarkably light weight and can
achieve the weight reduction.
[0148] FIG. 31 is a block diagram showing steps of a
method of manufacturing a fishing line guide according
to a second embodiment of the present disclosure. FIGS.
32A to 32F show concrete examples performed at the
steps shown in FIG. 31. Hereinafter, among the steps of
the method of manufacturing a fishing line guide accord-
ing to this embodiment, descriptions on the same steps
as the steps described with reference to FIG. 29 are omit-
ted.
[0149] Referring to FIG. 31 and 32A, in the step S100
of working the ring support, a through-hole 212 is formed
in the metal sheet 200 through the step S110 of forming
the through-hole in the metal sheet. The through-hole
212 may become the ring holding hole shown in FIG. 11,
and the guide ring shown in FIG. 11 may be coupled to
the through-hole 212.
[0150] Referring to FIGS. 31 and 32B, in the method
of manufacturing a fishing line guide according to this
embodiment, the step S100 of working the ring support
includes, before the step S130 of bending the metal
sheet, a step S120 of forming a pair of first openings

1351, which are to be filled with the resin material, in the
metal sheet 200. Forming the first openings 1351 may
be performed through punching or drilling. As shown in
FIG. 32C, if the first bending portion 1331 is formed in
the metal sheet 200, the first bending portion 1331 pass-
es between the pair of first openings 1351. The first open-
ings 1351 are located symmetrically with respect to the
first bending portion 1331. As shown in FIG. 32D, in the
ring support 1300 blanked from the metal sheet 200, the
first openings 1351 are located in the ring supporting por-
tion 1320 of the ring support 1300.
[0151] Referring to FIGS. 31 and 32E, in the step S200
of injection molding the attachment portion, the attach-
ment portion 1100 is injection molded from the carbon
long fiber reinforced resin by using the ring support 1300
as an insert. When the ring support 1300 is used as an
insert for injection molding, the lower portion of the ring
support 1300 is inserted to the molding cavity for injection
molding the attachment portion. Therefore, the attach-
ment portion 1100 is injection molded as the lower portion
of the ring supporting portion 1320 including both the
lower portion of the first bending portion 1331 and the
first openings 1351 is embedded in the attachment por-
tion 1100. Through the step S200 of injection molding
the attachment portion, the first openings 1351 are filled
with the resin material composing the attachment portion
1100. Therefore, the first openings 1351 are coupled to
the hardened resin material. Further, through the step
S200 of injection molding the attachment portion, the
aforementioned upper rib 2120 and the aforementioned
lateral ribs 2130 are formed in the attachment portion
1100. In this regard, rib formers for forming the upper rib
and the lateral ribs are provided in the molding cavity for
injection molding the attachment portion 1100.
[0152] Next, referring to FIGS. 31 and 32E, in the step
S300, the guide ring shown in FIG. 11 is fitted to the ring
holding hole 2311 of the ring holding portion 1310 and
thus the fishing line guide shown in FIG. 11 can be man-
ufactured.
[0153] With regard to the step S120 of forming the first
opening in the metal sheet, forming the second openings
shown in FIGS. 2 and 3 may be performed before the
step S130 of bending the metal sheet. FIG. 32F shows
an example of forming the second openings 1352 in the
metal sheet before bending the metal sheet.
[0154] FIG. 33 is a block diagram showing steps of a
method of manufacturing a fishing line guide according
to a third embodiment of the present disclosure. FIGS.
34A to 34F show concrete examples performed at the
steps shown in FIG. 33. Hereinafter, among the steps of
the method of manufacturing a fishing line guide accord-
ing to this embodiment, descriptions on the same steps
as the steps described with reference to FIG. 31 are omit-
ted.
[0155] Referring to FIG. 33 and 34A, through the step
S110 of forming the through-hole in the metal sheet in
the step S100 of working the ring support, a through-hole
213 for forming the ring holding hole, to which the guide
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ring shown in FIG. 17 may be coupled, is formed in the
metal sheet 200.
[0156] Referring to FIGS. 33, 34A and 34B, the step
S110 of forming the through-hole in the step S100 of
working the ring support includes a step S111 of forming
the reinforcing flange 3312 by making the whole circum-
ference of the through-hole 213 protrude from the metal
sheet 200. Through the step S111, the reinforcing flange
3312 shown in FIG. 17, which has the fitting surface 3313
and the guide surface 3314 and defines the ring holding
hole by the fitting surface 3313, may be formed in the
ring support 1300. The reinforcing flange 3312 may pro-
trude perpendicularly from the metal sheet 200. The inner
peripheral surface of the reinforcing flange 3312 (specif-
ically, the fitting surface 3313) may define the ring holding
hole 2311 shown in FIG. 17, and the guide ring shown
in FIG. 17 may be fitted to the inner peripheral surface
of the reinforcing flange 3312. Forming the reinforcing
flange 3312 may be performed through burring, for ex-
ample, by making the whole edge portion of the through-
hole 213 protrude by means of a press punch such that
the whole edge portion of the through-hole is directed
toward the tip of the fishing rod.
[0157] Referring to FIGS. 33 and 34E, the ring support
1300 is blanked from the metal sheet 200 in which the
reinforcing flange 3312 is formed. Referring to FIGS. 33
and 34F, the attachment portion 1100 is injection molded
from the carbon long fiber reinforced resin by using, as
an insert, the ring support 1300 having the reinforcing
flange 3312. Through the step S200 of inj ection molding
the attachment portion 1100, a plurality of the serrations
3140 shown in FIG. 17 are formed in the inner peripheral
surface 1112 of the attachment portion 1100. The serra-
tions may be formed by a core pin that is disposed in the
molding cavity for injection molding the attachment por-
tion 1100. The core pin may have, in its outer peripheral
surface, serrations that correspond to the shapes of the
serrations of the attachment portion 1100.
[0158] Next, referring to FIGS. 33 and 34F, in the step
S300, the guide ring shown in FIG. 21 is fitted to the ring
holding hole 2311 of the ring holding portion 1310 and
thus the fishing line guide shown in FIG. 17 can be man-
ufactured. With regard to the step S300, the guide ring
may be fitted from the guide surface 3314 to the fitting
surface 3313.
[0159] As shown in FIGS. 33 and 34C, the step S100
of working the ring support includes the step S120 of
forming the first openings 1351 in the metal sheet. With
regard to the step S120, forming the second openings
shown in FIGS. 2 and 3 may be performed together with
the step of forming the first openings 1351 before the
step S130 of bending the metal sheet. FIG. 34G shows
an example of forming the second openings 1352 in the
metal sheet before bending the metal sheet. Alternative-
ly, the step S100 of working the ring support may not
include the step of forming the first and second openings
in the metal sheet.
[0160] FIG. 35 is a block diagram showing steps of a

method of manufacturing a fishing line guide according
to a fourth embodiment of the present disclosure. FIGS.
36A to 36I show concrete examples performed at the
steps shown in FIG. 35. Hereinafter, among the steps of
the method of manufacturing a fishing line guide accord-
ing to this embodiment, descriptions on the same steps
as the steps described with reference to FIG. 33 are omit-
ted.
[0161] Referring to FIGS. 35 and 36C, the step S110
of forming the through-hole in the step S100 of working
the ring support includes a step S112 of forming a plurality
of the fitting protrusions 4315, which come into contact
with the outer peripheral surface of the guide ring, in the
inner peripheral surface of the reinforcing flange 3312
(specifically, the fitting surface 3313). Forming the fitting
protrusions 4315 may be performed through shaving. For
example, the fitting protrusions 4315 may be formed by
cutting the fitting surface 3313 through shaving such that
the fitting protrusions 4315 remain. Through the step
S112, the ring support may be provided with the structure
holding the guide ring by fitting at three locations.
[0162] Referring to FIGS. 35 and 36F, the ring support
1300 is blanked from the metal sheet 200 in which the
reinforcing flange 3312 and the fitting protrusions 4315
are formed. Referring to FIGS. 35 and 36G, the attach-
ment portion 1100 is injection molded together with the
ring support 1300 from the carbon long fiber reinforced
resin by using, as an insert, the ring support 1300 having
the reinforcing flange 3312 and the fitting protrusions
4315. Next, referring to FIGS. 35 and 36G, in the step
S300, the guide ring shown in FIG. 23 is fitted to the ring
holding hole 2311 of the ring holding portion 1310 and
thus the fishing line guide shown in FIG. 23 can be man-
ufactured.
[0163] With regard to the step S120 of forming the first
openings 1351 shown in FIGS. 35 and 36D, the method
of manufacturing a fishing line guide according to this
embodiment may include the step of forming the second
openings shown in FIGS. 2 and 3 in the metal sheet 200,
or may not include the step of forming the first and second
openings in the metal sheet. FIG. 36H shows an example
of forming the second openings 1352 in the metal sheet
before bending the metal sheet.
[0164] The fishing line guide shown in FIGS. 25 to 27
can be manufactured through the steps that are similar
to the steps of the manufacturing method described with
reference to FIGS. 29 and 30A to 30D. For example,
through the steps similar to the steps described with ref-
erence to FIGS. 25 and 30A to 30C, the ring support 5300
shown in FIGS. 25 and 27 may be worked from the metal
sheet. Therefore, the ring support 5300 with the first and
second bending portions 1331, 1332 formed therein may
be obtained from the metal sheet. With regard to working
the ring support 5300, the first openings shown in FIG.
32B or the second openings shown in FIG. 32F may be
formed in the ring support 5300. Next, through the steps
similar to the steps described with reference to FIGS. 25
and 30D, the attachment portion 5100 and the ring sup-
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port 5300 shown in FIGS. 25 and 27 may be integrally
coupled to each other through injection molding by using
the ring support 5300 as an insert such that the lower
portion of the ring support 5300 including the lower por-
tion of the first bending portion is embedded in the at-
tachment portion 5100.
[0165] As shown in FIGS. 30C, 32D, 34E and 36E, the
ring support 1300 is formed through blanking from the
metal sheet 200 in which the first and second bending
portions 1331, 1332 are formed. That is, after the first
and second bending portions 1331, 1332 are formed in
the metal sheet 200, the ring support 1300 is blanked
from the metal sheet 200. Therefore, the finished ring
support 1300 has little change in its outer dimension. As
shown in FIG. 36I, the cut surfaces of the ring support
1300 (the lateral surfaces of the ring support 1300) cut
from the metal sheet 200 do not have an angle with re-
spect to the central axis of the ring holding hole. As shown
in FIG. 36I, the lateral surfaces 1312 of the ring holding
portion 1310 and the lateral surfaces 1326 of the ring
supporting portion 1320 form an acute angle AA with the
front or rear surface of the ring support 1300. The size
of the acute angle may be a half of the first bending angle
BA1. In the case where a workpiece corresponding to
the planar shape of the ring support 1300 is obtained
from the metal sheet 200 through blanking and thereafter
the first and second bending portions 1331, 1332 are
formed in such a workpiece, the cut surfaces of the ring
support 1300 form an approximately right angle with the
front or rear surface of the ring support 1300 and thus
the dimensional stability is deteriorated because of bend-
ing. That is, in such a case, the lateral surfaces 1312,
1326 of the ring support 1300 are inclined with respect
to the direction of the central axis of the ring holding hole.
However, the ring support 1300, which is blanked after
forming the first and second bending portions 1331,
1332, has the cut surfaces that do not have an angle with
respect to the central axis of the ring holding hole. Thus,
the finished ring support 1300 can be precisely seated
in the die for injection molding the attachment portion,
and a molding defect such as resin leakage can be avoid-
ed.
[0166] According to the fishing line guide and the man-
ufacturing method described above, the attachment por-
tion 1100, 5100 is composed of the hardened resin ma-
terial, and the ring support 1300, 5300 is composed of
the metallic thin plate, and the attachment portion 1100,
5100 and the ring support 1300, 5300 are integrally cou-
pled to each other through partial coupling. The ring sup-
port 1300, 5300 and the attachment portion 1100, 5100
are integrally coupled to each other through insert injec-
tion molding in such a manner that the lower portion of
the ring supporting portion 1320, 5320 including the lower
portion of the first bending portion 1331 or the lower por-
tion of the ring supporting portion 1320 including both the
lower portion of the first bending portion 1331 and the
first openings 1351 is embedded in the attachment por-
tion 1100, 5100. Accordingly, the fishing line guide ac-

cording to the embodiments has, between the guide ring
and the attachment portion, only the ring support 1300,
5300 which is partially embedded in the attachment por-
tion and is composed of the metallic thin plate. That is,
the fishing line guide according to the embodiments does
not include a connection part such as an attachment ring
that is fitted with an annular attachment portion. Further,
the method of manufacturing a fishing line guide accord-
ing to the embodiments does not include a process of
forming the attachment ring in the ring support and a
process of fitting the attachment ring with the annular
attachment portion. Therefore, the fishing line guide of
the embodiments can be manufactured by a smaller
number of manufacturing processes. Further, since the
ring support 1300, 5300 of the embodiments does not
include a connection part such as the attachment ring, a
single ring support 1300, 5300 may be integrally formed
with the attachment portions 1100, 5100 having various
outer diameters. That is, a single same ring support 1300,
5300 may be used in the attachment portions 1100, 5100
having various outer diameters. Accordingly, with regard
to manufacturing of the fishing line guide of the embod-
iments, the molding cost and the number of required dies
can be remarkably reduced. For example, when com-
pared with a fishing line guide in which the ring support
is fitted with the attachment portion by using a connection
part such as the aforementioned attachment ring, the
number of dies required for manufacturing the fishing line
guide of the embodiments can be reduced by about 62%,
and the molding cost can be reduced by about 27%.
[0167] The fishing line guide of an embodiment may
be manufactured by using the ring support as an insert
and injection molding the attachment portion from the
carbon long fiber reinforced resin. Embodiments of an
injection molding apparatus for use in manufacturing the
fishing line guide according to the above-described em-
bodiments are shown in FIGS. 37 to 42. FIG. 37 sche-
matically shows an injection molding apparatus for use
in manufacturing a fishing line guide. FIG. 38 is a plan
view showing a lower die shown in FIG. 37. FIG. 39 is a
perspective view showing a portion of the lower die
shown in FIG. 37. FIG. 40 is a perspective view showing
a core pin and an ejector sleeve. FIG. 41 is a perspective
view showing the core pin, the ejector sleeve, and an
injection-molded attachment portion. FIG. 42 illustrates
an ejecting operation performed by the ejector sleeve.
[0168] According to the above-described embodi-
ments, the fishing line guide includes: the annular attach-
ment portion composed of the hardened resin material
(e.g., the attachment portion 1100 shown in FIGS. 3, 11
and 17, the attachment portion 5100 shown in FIG. 25);
and the ring support partially coupled to the attachment
portion and composed of the metallic thin plate (e.g., the
ring support 1300 shown in FIGS. 7, 15 and 18, the ring
support 5300 shown in FIGS. 25 and 27). The attachment
portion has the cylindrical inner peripheral surface that
is fitted with the outer peripheral surface of the tubular
rod of the fishing rod (e.g., one of the tubular rods shown
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in FIG. 1). The ring support includes: the ring holding
portion (e.g., the ring holding portion 1310 shown in FIGS.
7, 15 and 18, the ring holding portion 5310 shown in FIGS.
25 and 27) that holds the guide ring for guiding the fishing
line (e.g., the guide ring 1200, 2200 shown in FIGS. 3
and 11, the guide ring 5200 shown in FIGS. 25 and 26);
and the ring supporting portion integrally formed with the
ring holding portion (e.g., the ring supporting portion 1320
shown in FIGS. 7, 15 and 18, the ring supporting portion
5320 shown in FIGS. 25 and 27). The ring supporting
portion is bent at the first bending angle (e.g., the first
bending angle BA1 shown in FIG. 8) with reference to
the first bending portion (e.g., the first bending portion
1331 shown in FIGS. 7, 15, 18 and 25) which extends to
an end portion in the downward direction toward the tu-
bular rod. The injection molding apparatus according to
an embodiment may be used for manufacturing such a
fishing line guide.
[0169] Referring to FIG. 37, the injection molding ap-
paratus 300 includes an upper die 320, a lower die 330,
and an ejector 340. The injection molding apparatus 300
has a base 310 that supports the lower die 330. The lower
die 330 is supported by and fixed to the base 310. The
upper die 320 is movable in a vertical direction by a drive
mechanism (not shown) such that the upper die 320 ap-
proaches the lower die 330 or is separated from the lower
die 330. The ejector 340 separates the injection-molded
attachment portion 1100 from the lower die 330.
[0170] A guide rod 311 extending vertically is attached
to the base 310, and the guide rod 311 passes through
the lower die 330. A core pin 312 shown in FIG. 40 is
disposed at an upper end of the guide rod 311. The core
pin 312 forms the bore 1111 and the inner peripheral
surface 1112 of the attachment portion 1100 shown in
FIG. 3. That is, the core pin 312 has an outer peripheral
shape that corresponds to the shape of the inner periph-
eral surface of the attachment portion 1100. The core pin
312 is attached to the upper end of the guide rod 311 by
a screw 314. As shown in FIG. 40, serrations 313, which
correspond to the shapes of the serrations 3140 shown
in FIG. 17, are formed in the outer peripheral surface of
the core pin 312. In other embodiment, in case of man-
ufacturing the fishing line guides of the first and second
embodiments in which the inner peripheral surface of the
attachment portion does not have serrations, the outer
peripheral surface of the core pin 312 has a cylindrical
shape.
[0171] Referring to FIG. 37, the upper die 320 has, at
a lower side thereof, a first molding cavity 321 that is
formed to injection mold a portion of the attachment por-
tion 1100. The first molding cavity 321 may be formed
so as to approximately correspond to the shape of the
small outer diameter portion 1114 of the attachment por-
tion 1100. Further, a vertical injection passage 322 and
a first horizontal injection passage 323 are formed in the
upper die 320. A molten resin material (e.g., carbon long
fiber reinforced resin) is injected into the vertical injection
passage. The first horizontal injection passage extends

from the vertical injection passage 322 and branches
from the vertical injection passage 322. A first gate 324
is formed at an end of the first horizontal injection pas-
sage 323. The first gate communicates with the first mold-
ing cavity 321, and the resin material enters the first mold-
ing cavity 321 through the first gate.
[0172] Referring to FIGS. 37 to 39, the lower die 330
has, at an upper side thereof, a second molding cavity
331 formed to injection mold the remainder portion of the
attachment portion 1100, and an insert seat 334 formed
to extend from the second molding cavity 331.
[0173] The second molding cavity 331 may be formed
so as to approximately correspond to the shape of the
large outer diameter portion 1113 and the coupling por-
tion 1117 of the attachment portion 1100 shown in FIG.
3. A second horizontal injection passage 332 is formed
in the lower die 330, and a second gate 333 is formed at
an end of the second horizontal injection passage 332.
The second horizontal injection passage 332 communi-
cates with the second molding cavity 331. The second
gate 333 communicates with the second molding cavity
331, and the resin material enters the second molding
cavity 331 through the second gate. If the upper die 320
and the lower die 330 are closed, the second horizontal
injection passage 332 forms a single horizontal injection
passage together with the first horizontal injection pas-
sage 323. If the upper die 320 and the lower die 330 are
closed, the second gate 333 forms a single gate together
with the first gate 324. Such a gate is located at the low-
ermost end of the large outer diameter portion 1113 of
the attachment portion 1100. Further, if the upper die 320
and the lower die 330 are closed, the first molding cavity
321 and the second molding cavity 331 form a single
molding cavity for molding the attachment portion. The
core pin 312 shown in FIGS. 40 to 42 is located within
such a single molding cavity.
[0174] As shown in FIG. 39, to injection mold the at-
tachment portion, the ring support 1300 is seated on and
fixed to the insert seat 334. The insert seat 334 is formed
to extend from the second molding cavity 331 such that
the lower portion of the ring support 1300 is inserted into
the second molding cavity 331. Said lower portion of the
ring support 1300, which is inserted into the second mold-
ing cavity 331, is the lower portion of the ring supporting
portion 1320 that includes both the lower portion of the
first bending portion 1331 and the first openings 1351.
In other embodiment, said lower portion of the ring sup-
port 1300, which is inserted into the second molding cav-
ity 331, may be the lower portion of the ring supporting
portion 1320 including the lower portion of the first bend-
ing portion 1331.
[0175] The insert seat 334 communicates with the sec-
ond molding cavity 331, and is concave from a top surface
of the lower die 330. The insert seat 334 is formed such
that the ring support 1300 bent by the first bending portion
1331 and the second bending portion 1332 is seated on
the insert seat. Referring to FIGS. 38 and 39, the insert
seat 334 has a bottom wall 335 and a side wall 336. The
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bottom wall 335 is formed so as to come into close contact
with the front surface of the ring support 1300, except a
portion of the ring support that is located within the area
of the second molding cavity 331. The side wall 336 is
formed so as to come into close contact with the lateral
surface of the ring support 1300 (e.g., the lateral surface
1312, 1316 shown in FIG. 36I). A protruding portion 337,
which corresponds to the shape of the first bending por-
tion 1331 of the ring support 1300, and a protruding por-
tion 338, which corresponds to the shape of the second
bending portion 1332 of the ring support 1300, may be
formed in the bottom wall 335. Further, a boss, which
can be inserted into the second opening 1352 of the ring
support 1300, may be formed in the bottom wall 335. The
shapes of the bottom wall and the side wall of the insert
seat shown in FIGS. 38 and 39 are only illustrative. The
bottom wall and the side wall of the insert seat may be
formed so as to fix the ring supports according to the
embodiments of the present disclosure.
[0176] The ejector 340 serves to push the attachment
portion 1100 from the lower die 330 upwards, after the
attachment portion 1100 is formed through injection
molding. Referring to FIG. 37, the ejector 340 may include
an ejector pin 341 having a columnar shape, and an ejec-
tor sleeve 342 having a cylindrical shape. After the injec-
tion molding, the ejector pin 341 and the ejector sleeve
342 eject the injection-molded attachment portion 1100.
[0177] As shown in FIG. 37, the ejector pin 341 comes
into contact with a spool 351 and ejects the spool 351
upwards. The spool 351 exists in the passage through
which the injected resin flows, and is a part that is formed
by the hardened resin. The spool 351 is connected to the
attachment portion 1100, and does not constitute the at-
tachment portion 1100.
[0178] As shown in FIG. 37, the ejector sleeve 342 is
attached to the guide rod 311. As shown in FIG. 40, the
ejector sleeve 342 includes, at an upper end surface
thereof, an ejecting surface 343 that comes into contact
with the annular surface of the injection-molded attach-
ment portion 1100 (e.g., the front end surface 1115 of
the attachment portion shown in FIG. 14) throughout the
entirety of the ejecting surface by surface contact. The
ejecting surface 343 has an annular shape. Therefore,
as shown in FIGS. 41 and 42, when the attachment por-
tion 1100 is ejected from the lower die, a uniform force
may be applied to the front end surface 1115 of the at-
tachment portion 1100 from the ejecting surface 343 of
the ejector sleeve 342 along the whole circumference of
the front end surface 1115. Accordingly, deformation of
the attachment portion, damage to the attachment por-
tion or the like, which may be generated when ejecting
the molded attachment portion from the lower die, can
be prevented.
[0179] The technical idea of the present disclosure has
been described heretofore with reference to some em-
bodiments and examples shown in the accompanying
drawings. However, it is to be understood that various
substitutions, modifications and alterations may be made

without departing from the technical idea and scope of
the present disclosure that can be understood by those
of ordinary skill in the technical field to which the present
disclosure pertains. Further, it is to be understood that
such substitutions, modifications and alterations fall with-
in the appended claims.

DESCRIPTION OF REFERENCE SYMBOLS

[0180] 100 fishing rod, 101 tip of fishing rod, 102 butt
of fishing rod, 110 rod body, 113 tubular rod, 130 fishing
line, 1000 fishing line guide, 2000 fishing line guide, 3000
fishing line guide, 4000 fishing line guide, 5000 fishing
line guide, 1100 attachment portion, 5110 attachment
portion, 1112 inner peripheral surface, 1113 large outer
diameter portion, 1114 small outer diameter portion,
1115 front end surface, 1116 rear end surface, 2120 up-
per rib, 2121 rear end surface, 2130 lateral rib, 2131 rear
end surface, 1200 guide ring, 2200 guide ring, 5200 guide
ring, 1300 ring support, 5300 ring support, 1310 ring hold-
ing portion, 5310 ring holding portion, 1311 ring holding
hole, 2311 ring holding hole, 5311 ring holding hole, 3312
reinforcing flange, 4315 fitting protrusion, 1320 ring sup-
porting portion, 5320 ring supporting portion, 1331 first
bending portion, 1332 second bending portion, 1351 first
opening, 5361 first lateral end edge, 5362 second lateral
end edge, 5363 boundary portion, 200 metal sheet, 211
through-hole, 212 through-hole, 213 through-hole, 300
injection molding apparatus, 320 upper die, 321 first
molding cavity, 330 lower die, 331 second molding cavity,
334 insert seat, 340 ejector, 342 ejector sleeve, 343 eject-
ing surface, BA1 first bending angle, BA2 second bend-
ing angle, CA1 central axis, TD frontward direction, BD
rearward direction, UD upward direction, LD downward
direction

Claims

1. A method of manufacturing a fishing line guide which
has a guide ring for guiding a fishing line and is at-
tached to a tubular rod of a fishing rod, the method
comprising:

working a ring support composed of a metallic
thin plate, the ring support comprising: a ring
holding portion holding the guide ring; and a ring
supporting portion integrally formed with the ring
holding portion, wherein the ring supporting por-
tion is bent at a first bending angle with reference
to a first bending portion which extends to a low-
er end of the ring supporting portion in a down-
ward direction toward the tubular rod; and
injection molding an annular attachment portion,
which has an inner peripheral surface fitted with
an outer peripheral surface of the tubular rod,
from a resin material by using the ring support
as an insert such that a lower portion of the ring
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supporting portion including a lower portion of
the first bending portion is embedded in the at-
tachment portion.

2. The method of claim 1, wherein the resin material is
a carbon long fiber reinforced resin.

3. The method of claim 1, wherein the working the ring
support comprises:

forming a through-hole, to which the guide ring
is coupled, in a metal sheet;
bending the metal sheet such that the first bend-
ing portion is formed in the metal sheet; and
blanking the ring support from the metal sheet.

4. The method of claim 3, wherein the ring holding por-
tion is bent at a second bending angle with respect
to the ring supporting portion with reference to a sec-
ond bending portion which is a boundary between
the ring holding portion and the ring supporting por-
tion and is connected to the first bending portion and
which extends from one lateral end of the ring sup-
port to an opposite lateral end of the ring support and
is convex toward a lower end of the ring support, and
wherein the bending the metal sheet comprises
bending the metal sheet such that the second bend-
ing portion is formed in the metal sheet.

5. The method of claim 3, wherein the working the ring
support comprises, before the bending the metal
sheet, forming a pair of first openings in the metal
sheet, the pair of first openings being located in the
ring supporting portion and formed to be perforated
through the ring supporting portion symmetrically
with respect to the first bending portion, and
wherein the first openings are filled with the resin
material through the injection molding the attach-
ment portion.

6. The method of claim 3, wherein the forming the
through-hole further comprises forming a reinforcing
flange by making the whole circumference of the
through-hole protrude from the metal sheet, the re-
inforcing flange being fitted with the guide ring at an
inner peripheral surface of the reinforcing flange.

7. The method of claim 6, wherein the forming the
through-hole further comprises forming a plurality of
fitting protrusions in the inner peripheral surface of
the reinforcing flange, the plurality of fitting protru-
sions coming into contact with an outer peripheral
surface of the guide ring.

8. An injection molding apparatus for use in manufac-
turing a fishing line guide which comprises an annu-
lar attachment portion and a ring support, wherein
the annular attachment portion is composed of a

hardened resin material and has an inner peripheral
surface fitted with an outer peripheral surface of a
tubular rod of a fishing rod, and wherein the ring sup-
port is composed of a metallic thin plate and has: a
ring holding portion holding a guide ring for guiding
a fishing line; and a ring supporting portion integrally
formed with the ring holding portion and bent at a
first bending angle with reference to a first bending
portion which extends to an end portion in a down-
ward direction toward the tubular rod,
the injection molding apparatus comprising:

an upper die having a first molding cavity formed
to injection mold a portion of the attachment por-
tion;
a lower die having a second molding cavity
formed to injection mold the remainder portion
of the attachment portion, and an insert seat on
which the ring support is seated on and fixed to,
the insert seat being formed to extend from the
second molding cavity such that a portion of the
ring supporting portion including a portion of the
first bending portion is inserted into the second
molding cavity; and
an ejector separating the injection-molded at-
tachment portion from the lower die.

9. The injection molding apparatus of claim 8, wherein
the ejector comprises an ejector sleeve having an
annular ejecting surface that comes into contact with
an annular surface of the injection-molded attach-
ment portion by surface contact.

10. A fishing line guide which is attached to a tubular rod
of a fishing rod and guides a fishing line, the fishing
line guide comprising:

an annular attachment portion composed of a
hardened resin material and having an inner pe-
ripheral surface fitted with an outer peripheral
surface of the tubular rod;
a guide ring through which the fishing line pass-
es; and
a ring support composed of a metallic thin plate
and comprising:

a ring holding portion having a ring holding
hole to which the guide ring is coupled; and
a ring supporting portion integrally formed
with the ring holding portion and partially
coupled to the attachment portion,

wherein the ring supporting portion is bent at a
first bending angle with reference to a first bend-
ing portion which extends to a lower end of the
ring supporting portion in a downward direction
toward the tubular rod in the ring supporting por-
tion, and
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wherein the ring support and the attachment por-
tion are partially coupled to each other through
injection molding of the resin material compos-
ing the attachment portion by using the ring sup-
port as an insert such that a lower portion of the
ring supporting portion including a lower portion
of the first bending portion is embedded in the
attachment portion.

11. The fishing line guide of claim 10, wherein the hard-
ened resin material comprises a carbon long fiber
reinforced resin.

12. The fishing line guide of claim 11, wherein the at-
tachment portion includes, in the inner peripheral
surface thereof, a plurality of serrations arranged in
a circumferential direction of the attachment portion,
the serrations having a triangular cross-sectional
shape and coming into close contact with the outer
peripheral surface of the tubular rod.

13. The fishing line guide of claim 10, wherein the ring
support has a pair of first openings which are located
in the ring supporting portion inside the attachment
portion and formed to be perforated through the ring
supporting portion symmetrically with respect to the
first bending portion, and
wherein the first openings are filled with the hard-
ened resin material.

14. The fishing line guide of claim 10, wherein the at-
tachment portion comprises:

an upper rib located at an upper end of the at-
tachment portion and protruding in a radially out-
ward direction; and
a pair of lateral ribs located below a center of
the attachment portion and protruding in the ra-
dially outward direction,
wherein the upper rib and the pair of lateral ribs
extend to a rear end surface of the attachment
portion in a rearward direction toward a butt of
the fishing rod, and
wherein the rear end surface of the attachment
portion includes a rear end surface of the upper
rib and rear end surfaces of the pair of lateral
ribs.

15. The fishing line guide of claim 14, wherein the upper
rib has a width that widens from the rear end surface
of the upper rib along a frontward direction toward a
tip of the fishing rod.

16. The fishing line guide of claim 10, wherein the at-
tachment portion comprises:

a large outer diameter portion located in a front-
ward direction toward a tip of the fishing rod,

wherein the lower portion of the ring supporting
portion is embedded in the large outer diameter
portion; and
a small outer diameter portion located adjacent
to the large outer diameter portion and having
an outer diameter smaller than the large outer
diameter portion.

17. The fishing line guide of claim 10, wherein the ring
holding portion is bent with respect to the ring sup-
porting portion at a second bending angle toward a
tip of the fishing rod with reference to a second bend-
ing portion which becomes a boundary between the
ring holding portion and the ring supporting portion
and is connected to the first bending portion, and
wherein the second bending portion extends from
one lateral end of the ring support to an opposite
lateral end of the ring support and is convex toward
the lower end of the ring supporting portion.

18. The fishing line guide of claim 17, wherein the ring
support comprises:

a pair of first lateral end edges extending from
the attachment portion in an upward direction
and inclined so as to become gradually more
away from each other;
a pair of second lateral end edges respectively
extending from the pair of first lateral end edges
in the upward direction at an angle different from
an inclination angle of the pair of first lateral end
edges; and
a pair of boundary portions each located be-
tween each of the pair of first lateral end edges
and each of the pair of second lateral end edges,
and
wherein the pair of boundary portions are locat-
ed at both end points of the second bending por-
tion or above the both end points of the second
bending portion respectively.
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